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Engineers, components and parts 


The Fall Convention, IRE 
Rochester, N. Y., November 9 and 10 


HE Fall Convention of the Institute of Radio Engineers has come to 
play an important part in the design of the next year’s radio sets. 
This gathering of engineers, executives, and makers of parts and compo- 
nents, brings together at a critical time, the men and the materials which 


will profoundly affect the make-up of the radio offerings for the following 
season. 


A chain can be no stronger than its weakest link. And a radio set can 
be no better than its weakest part. The last year or two have seen too 
much yielding in the direction of cheapening and weakening. Against re- 
duction in quality, the great influence of the Institute’s gatherings must 
now be organized and thrown determinedly in the direction of building 
quality upwards, insisting that every part be adequate and ample for its 
allotted task. 


Meanwhile the pressure of every sales department continues inexorable, 
to hold down the overall price at which the finished radio set must be sold. 


ROM this dilemma in which the set designer thus finds himself, he has 
Po escape. He can turn for help to the makers of quality components 
and parts. Such specialists in manufacturing components have learned the 
lesson of getting maximum values at minimum cost. Their experience can 
be utilized by the set-maker—with marked saving of plant investment and 
increase of manufacturing flexibility. There is no need for each set-maker 
to go through the risk and expense of learning lessons that the component 
builder has long ago put behind him. There is no warrant for repeating, 
in radio, the classical incident of the Rolls-Royce engineers who carefully 
designed and built their own special horn push-button, at a cost for tools 
and dies of $12 per car,—and later found that a similar but better button 
could be bought on the open market at 10 cents! 


“The greatest genius,’ said Carlyle, “is he who adapts and combines 
the best ideas of the greatest number.” And the best radio designer, the 
sage might have added, is the one who draws on and skillfully assembles 
the existing experience of the best makers of components and parts. 





PROBLEMS THAT FACE 


problems involved in the design of very low-priced 

radio receivers. In the rush to supply the demand 
for such merchandise, many of the problems vital to 
satisfactory receiver operation have been overlooked or 
thrust aside. It is now the time for radio engineers to 
face these problems and give them consideration. 

The future of the radio industry as well as the per- 
sonal success of every radio engineer, depends on thor- 
oughly studying the numerous questions pertaining to 
the “broadcasting system” considered from. the sound 
input into the microphone all the way to the sound output 
of the loudspeaker. 

The above statement sets forth one of the greatest 
present needs—that of viewing broadcast transmitters 
and broadcast receivers both as parts of one system. 
Previously, there has been practically no effort at cor- 
relating broadcast transmitter and receiver design. The 
transmitter engineers have gone their own way on appa- 
ratus design, and the receiver engineers have gone theirs. 
But at this critical period of the industry, both groups 
should now realize that the combined “system” exists 
as such, and should be so studied and engineered. The 
Broadcasting Committee of the Institute of Radio Engi- 
neers has undertaken to start this important work, and 
it should be the aim of every engineer to see what can 
be done to further the project. 

The measurement of characteristics of radio receivers 
brings up a great number of problems. Now that the 
Institute of Radio Engineers has standardized on 
methods for measuring the electrical characteristics of 
chassis, radio engineers can make quantitative measure- 
ments which are understood throughout the profession. 
However, these measurements are the electrical char- 
acteristics of the chassis only, and are not the overall 
results of the chassis and its loudspeaker in a cabinet. 

For instance, if a chassis with excellent measured 
characteristics is combined with a low-efficiency (electro- 
acoustically) speaker in a cabinet with insufficient baffle 
area, the results are the same as if a poor design of 
chassis were used, having low audio power output and 
bad fidelity. 

This leads to a very great problem on which some 
work is being done, but which is not yet solved: stand- 
ardization of a method of overall fidelity measurement 
of radio receivers from the modulated radio frequency 


NOR over a year attention has been focused on the 


Vv 


How to measure over-all fidelity? 

What degree of selectivity is desirable? 
What should be the chassis power output? 
What is most desirable image ratio? 
What is cause of oscillator drift? 

What is best method of testing shielding? 


A 


Broadcast system and receiver must 


be regarded and designed as a unit 


By VIRGIL 


Executive Chairman, Fall Convention 


input to the sound output. Such measurements have 
been made, but there seems to be no agreement among 
laboratories doing this work. As a matter of fact, there 
exists no standard method of loudspeaker measurement. 


Co-relating set and tube design 


Before taking up the more detailed points of receiver 
design, there is a very important problem that should 
be considered and quickly solved. This is the correla- 
tion of the experimental and design work of receiver 
and vacuum-tube manufacturers. Two extreme con- 
ditions in the engineering of tubes and circuits are pos- 
sible. The first is the condition where the receiver engi- 
neer is handed the tube in final form and he has to 
develop his circuits around it, having no say whatever 
in the design of the tube. In fact, he does not know 
what it is until it appears on the market. The other 
condition is where the receiver engineer develops circuits 
to operate with a tube of certain design, and then turns 
the design over to the tube manufacturer to build. This 
condition, of course, would breed a great and unneces- 
sary number of types of tubes, if carried to extremes. 

Of course, either condition is bad for the industry if 
carried too far, although at the beginning of the broad- 
cast receiver business, the first condition prevailed almost 
universally. Fortunately, however, that has now changed 
and receiver and tube engineers are beginning to work 
together. But there must be found some way to guard 
against a swing to the extreme of the second condition. 
How to do this is a great problem now facing engineers. 
Obviously, it means some sort of engineering liaison be- 
tween the two groups to coordinate receiver and tube 
designs without cramping the circuit development, and 
without having a multiplicity of types of tubes. Is it 
more desirable to accomplish this objective through an 
engineering organization than through a commercial or 
business group? Would it be better for the engineers 
to work together as individuals rather than as repre- 
sentatives of companies? 


Radio engineer should decide 


Chassis design problems are numerous as well as very 
important. The radio engineer is the one to make the 
decisions on such questions, rather than the commercial 
men. The engineers, having a broader viewpoint, can 
arrive at a more logical and final decision with all factors 
properly weighted. 

Always facing the design engineer is the “limit” of 
sensitivity. Receivers increase somewhat in sensitivity 
every year, but surely there must be a practical and 
economical limit. Therefore, an engineering decision 
should be made. Receivers with extremely high sensi- 
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THE RADIO ENGINEER 


Sets and tubes need to be correlated 
without cramping or complicating either 


M. GRAHAM 


Institute of Radio Engineers 


tivity have sometimes made use of “tone controls’ to 
reduce the noise accompanying reception. Is this a 
proper expedient or not? 

As regards selectivity, there is the question as to what 
degree of selectivity is necessary for satisfactory opera- 
tion. If extreme selectivity is desirable, what about its 
effect on fidelity? Can this effect be completely or 
partially compensated in the audio system? Is it sound 
from an engineering standpoint to use an extreimely 
high apparent selectivity with highly sloped audio? What 
happens if the receiver becomes detuned very slightly 
due, for instance, to oscillator drift? Some engineers 
criticize the term “selectivity” as not being correct and 
object to the standard method of measurement as not 
showing the characteristic desired. Probably there is 
room for argument, but those dissenting will undoubtedly 
have to produce a better term and a more satisfactory 
method of measurement before the radio engineers will 
change from a term and method used for several years. 


Power output of chassis 


A question of importance at present is the power out- 
put of the chassis. What is a suitable limit? There has 
been a tendency to increase the power output of the 
chassis, and to decrease the electro-acoustical efficiency 
of the loudspeaker. Is this economical and sound engi- 
neering practice? If so, when is the limit reached? 
Must the increase in audio power from the chassis go 
on to an absurd point with the speakers becoming poorer 
and poorer? 

Coming to the overload characteristics, there is the 
question of what should be the lowest percentage modula- 
tion that will overload the output tubes before the 
detector or automatic volume control fail. 

Radiation is a very serious problem accompanying 
the superheterodyne. While the preventative remedies 
ire well known, they are not by any means universally 
pplied to receiver designs. This is something that the 
engineer must think about, and realize the potential 
rouble for the industry that lies in each radiating chassis. 

One characteristic of superheterodynes which appar- 

tly has received little attention is the frequency drift 

i the oscillator during the period of heating. There are 

veral questions which present themselves about this 

aracteristic. First, is the drift due to the tube, circuit, 
both. What degree of drift necessitates retuning 
prevent distortion and other undesirable results? 
\Vhat degree of drift is allowable on remotely con- 
trolled receivers where tuning is made to a fixed point 

r each station? 

There is still another superheterodyne feature that 
s had more study than the oscillator drift, but there is 
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Radio engineers have steadily given the public more 
for its money—as the above curve shows 
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Kilocycles Off Resonance 


Selectivity of radio receivers has varied between 
approximate limits shown above in last three seasons 


considerable disagreement among engineers as to its 
importance. This is the image ratio. One design labora- 
tory feels that a fairly low image ratio is completely satis- 
factory, while another says that it should be extremely 
high. What is the proper minimum value for a three- 
gang capacitor set, and what is it for one employing a 
four-gang capacitor? Is there a value beyond which it 
is not desirable to design ? 

Shielding is a very important factor in the modern 
radio receiver not only from the standpoint of prevention 
of radiation, but also from the fact that the measured 
selectivity is not realized near a powerful station if the 
shielding is not adequate. Is it possible to arrive at a 
standardized method of testing the effectiveness of the 
shielding in this respect? 

Is it possible that the design engineers are not well 
enough acquainted with each other to freely discuss the 
broad, general problems of the profession? <A few 
years ago nearly every engineer called the others by 
their first names, and there was a great mutual benefit 
resulting from these friendships. Of course, these 
friendships still exist, but the personnel in the various 
organizations has shifted so that many of these men 
are now in executive positions or are on different work, 
and there is a new group of design engineers now func- 
tioning. Is it not possible to bring about a condition 
where these men know each other well, and are willing 
to discuss problems of the profession? 
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A THE Fall Convention in Rochester, Nov. 9-10, 
members of the Institute of Radio Engineers gave 
manufacturers of component parts entering into the 
production of radio receivers, an opportunity to extoll 
the virtues of their individual products. Such was the 
feature of the fall meeting which has become a fixed 
part of the IRE annual program of events. An exhibit 
of components, tubes, and measuring equipment gave 
opportunity for makers and buyers of components to get 
together. 

Below will be found abstracts of a majority of the 
technical papers delivered at the meeting. Others indi- 
cated on the program were not delivered to Electronics 
in time to the included. Several of the papers will be 
published in the Proceedings or elsewhere. 


Advances in ultra-short wave communication 
Epuarp Karptus, General Radio Company 


The paper dealt with the electromagnetic waves shorter 
than those at present applied to commercial radio com- 
munication. The possibilities of generating the waves, 
which lie between 10 meters and the optical waves at the 
limit of visibility (one-thousand millimeter) were dis- 
cussed and some methods of generation were explained. 
Methods of detecting and measuring the waves as well as 
the characteristics of the waves and some of. their 
applications were discussed. 

Results of recent experiments in Berlin were brought 
to the attention of the engineers as were illustrations 
of some of the receivers constructed there for ultra-short 
wave reception. (See page 205 this issue, Electronics) 


Battery design problems of the air cell receiver 


F. T. Bownitcn, Research Labs., National Carbon Company, Inc. 

This paper considered special receiver design problems 
concerned with the most economical utilization of the 
“A” and “B” batteries with the new Air Cell receivers. 

When the Air Cell “A” battery is used as the source 
of filament power for receivers employing the new two- 
volt tubes, only a fixed series resistor is required, thus 
eliminating the danger of applying excess filament volt- 
age. At the same time, the voltage discharge curve of the 
Air Cell battery is flat enough to permit the complete 
utilization of its energy at usable levels of filament volt- 
age. The value of series resistance is rather critical and 
the data enabling its calculation were given in the paper. 
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From a “B” battery standpoint, a discussion of design 
features enabling the more complete utilization of “B” 
battery energy to very low cut-off voltage was given. 
Methods of grid voltage reduction were discussed, as 
well as the necessity of providing adequate filtering in 
the audio circuits to guard against regeneration induced 
by normally increased “B” battery resistance at the lower 
voltages. 

Receivers designed with battery characteristics in mind 
can and have been made which are directly comparable 
in all respects with the better a.c. receivers, the power 
pack requiring no replacement and but little attention for 
a period of approximately one year. 


An examination of selectivity 
R. H. Lanciey, Consulting Engineer 

A review of the literature on selectivity including the 
important recent contributions, shows the necessity for 
co-ordination of the results and clarification of the 
definitions. Present selectivity requirements were de- 
veloped and the mathematical treatment was revised to 
meet them. The criterion for uniform discrimination was 
established in the paper. The relation of the selectivity 
curve as now drawn, to the actual performance of the 
receiver was discussed, and the central portion was com- 
pared mathematically with the fidelity characteristic. 


Suppressor grids in radio tubes 
E. W. Ritter, Development Engineer RCA Radiotron 


Some years ago D. C. Prince made studies of the divi- 
sion of cathode current between the electrodes of a posi- 
tive-grid three element tube. In order to avoid the effects 
of secondary emission from the plate when the plate is at 
the same or lower voltage than the positive grid, an 
auxiliary electrode was inserted to suppress this second 
ary current. The advantages of this same sort of sup 
pressor grid are utilized in the well known power 
pentode design. 

An r.f. amplifier tube of this type has the advantage 
of greater gain on low voltage supply sources, mort 
uniform characteristics over the whole characteristic 
range, a greater uniformity between tubes, and a flexi- 
bility in use not present in the typical four electrode tube, 
all of these advantages being due to the suppression 
of secondary emission from the plate. 


Mica condensers in high-frequency circuits 
I. G. Matorr, Engineering Department RCA Victor Co. 


Mica condensers are widely used in construction of high 
frequency apparatus. Their main features are: To store 
electrical energy, to block direct current, to by-pass alter 
nating current, and to reduce ripple in rectifier networks 
They are characterized by low power factor, very high 
operating voltages and very high current carrying 
capacities. To calculate the tank condenser for a vacuun 
tube oscillator, the power output of the tube is divided by 
the estimated power factor of the whole circuit; the 
result, which is the total circulating energy, is divided 
by the estimated r.f. voltage, giving tank current. Th 
ratio of the latter two determines the reactance and 
capacity of condensers and current and voltage require 
ments. Mica condensers are rated on the basis of th 
number of series sections, each capable of withstandins 
a certain voltage; the casing capable of dissipating a cer 
tain number of watts; and volume of mica capable 0! 
storing a certain amount of circulating energy withou 
damaging the impregnation. 
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Glow-lamp 


noiseless 
recording 


By E. H. HANSEN 


Chief Sound Engineer 
Fox Film Corporation, Hollywood, Calif. 








NDER normal con- 

ditions unmodulated 

sound track has a 
noise ratio, depending 
mainly on the amount of 
transient opacities inter- 
spread on the track. The 
levels of these transients 
vary as the ratio of the 
density of the unmodulated 
track to the transients, 
as represented on the print by dirt, scratches, oil, wax, 
etc. It being beyond the ability of any electrical circuit 
to discriminate between desired signal and acoustic back- 
ground noise, it is apparent that no effective results can 
be obtained in the elimination of acoustical noises. This 
paper describes the general principles of surface noise 
reduction as applied to recording glow-lamps. The cir- 
cuits and film data represented are classical rather than 
those in use or applied by any producing company using 
this type of recording. 

The first requirement in the making of a film record 
is that the fidelity of the density indicated on the print 
does not noticeably deviate in relationship from the 
applied sound pressure on the microphone diaphragm. 

In considering the design of noise reduction circuits, 
whether they be intended for application with variable 
density or variable area, the work to be accomplished is 
the same in both instances, i.e. that for such periods of 
no modulation extreme opacity will be interposed be- 
tween the light beam and the photocell of the projector. 

it might be well at this point to consider what consti- 
tutes an ideal sound-track with regard to the elimination 
0! surface noise as represented on the film. Obviously, 
a sound-track, wherein the speech signal is totally trans- 
parent and is surrounded by complete opaqueness, will 
constitute an ideal track. Such a track is shown in Fig. 
ind is a record made of a 50-cycle wave. It will be 
i ticed that this negative track is opaque in portions of 
' track occupied by the signal and is completely trans- 
|. ent in the unused area. It will be noticed that the 
ial does not modulate a carrier exposure such as 


I 
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Fig. 1—Fifty-cycle modulation with zero center line 
recording, 1A speech and music modulation 


used in variable area records. It will also be observed 
that the positive half of the cycle lies above an imaginary 
center line and the negative half lies below this point. 
A print from this negative track will reverse the condi- 
tions and give us a signal that is transparent with a sur- 
rounding area completely opaque. Such a track is 
inherently noiseless and is made without the use of 
secondary exposure control devices. 


Methods of noise reduction 


Although the example is of the variable area type, 
such a principle is equally applicable to variable density. 
Such a negative variable density track would have ex- 
posure only during the signal period, reverting to clear 
transmission at all other times. The above ideal is varied 
in general practice by an attempt to provide the maxi- 
mum opacity around the speech envelope in the print, 
rather than an attempt to fill in between every cycle or 
component thereof. In the variable area method two 
devices have been employed, one wherein the center line 
is varied, and the other where the center line remains in 
its usual position in the sound track, and then a secondary 
exposure surrounds the speech envelope. 

In the variable density method the unmodulated 
exposure is varied according to the strength of the 
speech signal, and ranges from the normal density 
of the unmodulated track 
when fully modulated to 
the maximum density for 
the weakest speech signal. 
The above conditions 
apply naturally to the 
print. 

Although it is possible 
to make variable area 
records with a glow-tube 
by actually photographing 
the expansion and contraction of the glow itself, the usual 
type of recording with the glow tube is of a variable 
density character. 

Figure 2, shows a typical glow-lamp recording circuit 
and consists of microphone pickup, control for same, 
a main amplifier having a gain of approximately 80 to 
100 db., and then depending upon the number of record- 
ing cameras used, bridging amplifiers connected to the 
glow lamp control circuits, the usual glow-lamp control 
circuit consisting of a voltage supply connected to the 





| Mic s 
YOSU| mic 


| = A z | a : 7 
__| sunt 








-— Bridging 
° | amplifier 
| Mic. -— 




















L, 


To volume 
incicator 





Aeolhght 


Dummy 
circuit 


|| Monsfor 











-400 +400 I 


Fig 2—Typical glow-lamp recording circuit with 
associated equipment 


glow-lamp through a control and ballast resistor, and a 
coupling condenser to the speech circuits which modulate 
this direct current flowing through the glow lamp. Addi- 
tional means are provided for monitoring and also a 
dummy circuit so that the volume indicator will read cor- 
rectly during such periods as it is desired to conserve the 
glow-lamp. 


Operating characteristics of the lamp 


In operation the value of a d.c. current flowing through 
the glow-lamp is determined by the light efficiency of the 
glow-lamp with respect to the film emulsion character- 
istics. This value is chosen so that the unmodulated 
transmission will fall midway on that portion of the 
film characteristic to be used. 

Either “toe” or “straight line’ characteristics may be 
used in processing film for glow-lamp recording. Both 
methods of processing are possible and have proportional 
linear characteristics, otherwise they would be unusable 
due to the loss of fidelity. 

In general, the quality and quantity of light emitted 
by a glow discharge tube depends upon the electrode 
spacing, the type of gas, the pressure of gas, and the 
applied potential. From life and operating requirements 
it is usual to excite the glow lamp below maximum out- 
put. While this amount of light, when using positive 
emulsion, falls below that required for straight line H 
and D recording, it is more than ample for toe process- 
ing. When straight line H and D characteristics are 
desirable, it is usual to use a film having greater speed. 
In the last few months, so-called composite stocks have 
been developed by the film companies wherein the speed 
lies between that of the positive and negative emulsions, 
and is ample for straight line recording with glow dis- 
charge tubes. Negative stocks, such as orthochromatic, 
panchromatic and super-panchromatic, are capable of 
giving perfect straight line records with low light in- 
tensities. With the super-speed films, such as super- 
panchromatic, it is possible to work with very limited 
amounts of light and to fully modulate over the straight 
line H and D portion of the film. 
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Fig. 3—Characteristic curves for exposures and 
processing with positive stock using glow-lamps 
for recording 
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Fig. 4—Modification of circuit in Fig. 2 to meet 
special requirements of the biasing circuit 
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Fig. 5—Simplified circuit using a full wave contact 
rectifier in place of thermionic rectifier 


The question of cost, however, must be considered. 
In the major studios, where from 50 to 75 productions 
a year are to be made, it is roughly estimated that ap- 
proximately one hundred thousand feet of sound nega- 
tive will be required per production for recording. In 
the case of the 50 production per year company, five 
million feet of sound negative are required. The price 
differential between positive and negative stocks is in 
the ratio of four to one. There is also an advantage 
in the use of positive stocks, due to their lower speed 
having greater stability and ease of handling, and this, 
in addition to the yearly saving, makes it desirable to 
employ that type of emulsion. 

In the making of studio productions, it is common 
practice to use the double system of photography and 
recording, that is, a separate sound and separate picture 
negative. In the case of a single system, such as em- 
ployed in newsreels, wherein sound is simultaneously 
recorded with the picture, the question of emulsion is 
necessarily determined by the photographic requirements. 
This usually calls for the panchromatic and super- 
panchromatic types. The requirements of photographic 
processing determine that of sound, and is necessarily 
straight line. 

Referring again to the common practice in studio 
production work, positive stock is utilized generally, 
necessitating the toe method of processing when using 
glow-lamps for recording. The characteristic curves of 
such exposures and processing are shown in Fig. 3. The 
lower right-hand quadrant shows the negative charac- 
teristics of dynamic glow-lamp current plotted against 
negative projection density. The lower left-hand quad- 
rant represents printer points, and the upper left-hand 
quadrant shows the characteristic of the printer curve 
having the negative projection density plotted against 
the print transmission. The upper right-hand quadrait 
shows the overall recording characteristics, and this 
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should be chosen so that the original requirement of 
proportionality is carried out. In normal toe practice a 
print having an unmodulated transmission of between 
40 and 45 per cent is specified. 


Operating limits for film exposure 


The design and operation of biasing circuits, in con- 
nection with glow-lamp recording, depends upon the 
film characteristics to be utilized. It is obvious that the 
increase of opacity in the negative must not be carried 
beyond a point where there is film curvature. An 
examination of the negative characteristic in Fig. 3 
shows that the straight line region extends from approxi- 
mately 65 per cent transmission to 15 per cent trans- 
mission. In practice then we would place the unmodu- 
lated exposure half way between these peak limits, or 
aproximately 40 per cent. At this point we can swing 
the film transmission with our signal 50 per cent with- 
out incurring noticeable deterioration of fidelity. This 
representing our highest modulating level, it is now 
necessary to pick a point further down the scale where 
a minimum signal will not overswing into the curved 
region of the emulsion. Allowing 10 per cent for this 
minimum swing, we pick a point wherein the unmodu- 
lated transmission for this value of signal will be 20 
per cent. This minimum operating point, allowing a 
swing of 5 per cent plus or minus, is well within the 
safety zone and permits sounds of increasing intensity 
and flat wave front to be recorded without distortion. 
‘his is necessary due to a characteristic of the biasing 
circuit, which will be pointed out later, wherein a require- 
ment of time for operation is essential. 

It is now necessary that we change our fundamental 
circuit, as shown in Fig. 2, to one similar to Fig. 4, the 
requirement of our biasing circuit being that for a mini- 
mum signal transmission of approximately 20 per cent 
unmodulated value shall be increased to a transmission 

40 per cent for our fully modulated signal. It is, 
therefore, necessary to make the control of the d.c. cur- 
nt flowing through the glow-lamp automatic and vary 
th the strength of the impressed speech signal. In 
vig. 4, the d.c. path through the glow-lamp is controlled 
the plate filament resistance of the control tube which 

in series to ground. This control tube in turn has its 

id potential varied by the output of a rectifier tube, 

d this rectifier tube in turn is energized by diverting a 

rt of the speech current used to modulate the glow 

np. 

it is possible upon the proper calibration of such a 

uit, to vary the impedance in the glow lamp circuit in 
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such a way as to change the d.c. component in accord- 
ance with the speech level impressed upon this circuit. 
It is necessary that means be provided so that the 
control tube will not modulate the d.c. component in ac- 
cordance with low frequency speech currents. This is 
provided for in the filter timing circuit between the recti- 
fier tube output and the grid of the control tube. The 
period of this timing depends upon the values of the 
tuned filter circuit, and is usually between one-fiftieth of a 
second, and one-hundredth of a second, which permits 
the control tube to function only in relationship to the 
envelope of the speech current. 


Variation in circuits used 


There are many variations in the type of biasing cir- 
cuit to be used, and just so that they contain the three 
essential units, i.e. rectifier, filter timer, and control 
tube, properly adjusted, the results will not vary. Fig. 
5 shows the circuit that has been simplified by the in- 
troduction of a full wave contact rectifier in place of the 
thermionic rectifier. In addition, in place of the control 
tube being in series with the glow lamp, it is shunted 
across the resistor, supplying the d.c. current to the glow 
lamp, and provides an absorption control in place of 
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Fig. 7—Density of the unmodulated sound track 
plotted against relative noise reduction 


series. One advantage of this method is that saturation 
may be properly controlled. Saturation is a double safe- 
guard against overrunning the film limiting charac- 
teristic. 

Fig. 6 represents film characteristics when employing 
straight line recording and processing. It will be noted 
that the negative characteristic is such that the optimum 
unmodulated transmission for full modulation is approxi- 
mately 20 per cent. This value inherently gives this type 
of processing a reduction of 6 db. in ground noise over 
normal toe processing due to the halving of the unmodu- 
lated transmission. It will be further noted that it is 
possible to increase the print density to values as low as 
4 per cent and 5 per cent. 

In order to fully understand the effect of noise reduc- 
tion in relationship to toe and straight line processing, 
reference is made to Fig. 7. In this the density of the 
unmodulated sound track is plotted against relative noise 
reduction. It will be noted that in the upper regions of 

| Continued on page 214] 
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Short- Wave Broadcasting} S 


A map showing true bearings and shortest distances from New York 
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Statute Miles 






With New York as center, the entire world has been drawn as a map on 
which the great circle bearings and true distances are shown. A listener 
in New York hearing a program originating in Buenos Aires can easily 
determine that the distance is roughly 5,000 miles and the bearing is almost 
due south. 
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Stations of the World 


A list of stations operating in the region above 2800 kc. 


| 6,000— 6,150 ke 

| 9,500— 9,600 ke 

International broadcast bands 4 ++ ae 1 
17,750—17,800 k« 

) 21,450-21,550 ke 





This list shows stations used only in broadcast commercial service. Radiotelephone 
and radiotelegraph stations that transmit special broadcast programs occasionally 
are not included. 


RE- FRE- FRE- 
QUENCY CALL STATION QUENCY CALL STATION QUENCY CALL STATION 
2830 VEIXAK Red Deer Alberta, Canada 6170 HRB Tegucigalpa, Honduras 9772 EAM Madrid, Spain 
;.,, Leer ee Manaos, Brazil ES ae Australia 9835 SRI Poznan, Poland 
ee - BK Roe Australia Geer, Giicaswas: gavcuvtecweder ances cones 9840 JIAA Tokio, Japan 
3088 Soro, Denmark 6250 HKC Bogota, Colombia SR? fh x cdo een es Belgrade, Yugoslavia 
> Me eee Australia 6383 CT3AG Funchal, Maderia i, Ieee er Leningrad, Russia 
7 aS Haifong F.I.C. 6420 RW 62 Minsk, Russia CSTSe «sss ws adbawtnee getaenndiseaededs as 
, , eee Australia 6440 REN Moscow, Russia 10169 HS2PJ Bangkok, Siam 
3529 H9XD Zurich, 2 a. D.E.IL. 10350 : - Russia 
3560 RW65 Portable U RS 6522 EAR96 Barcelona, Spain 10520 VK2FC Sydney, Australia 
SE. cicintiawas Australia GR? evens curs Australia 10801 UOR2 Vienna, Austria 
3750 I2RO Prato ’Smeraldo (Rome), on oe Warsaw, Poland 11700 YB4BV Valencia, Venezuela 
Italy 6662 PK3CH Surabaya, D.E.I. 11705 VE9BA Montreal, P. Q., Canada 
ce Oe Pore Australia 6667 ITAX Rome, Italy 11705 FYA Pointoise (Paris), France 
3998 PKIAA Batavia, Java 6667 XFD Mexico City, Mexico 11710 Australia 
4040 see tat, Me Australia 6680 : Australia 11720 CJRX Middle Church (Winnipeg), 
4262 F8GC Paris, France 6800 VO82 St. Johns, New Foundland Canada 
4273 RW15 Rhabarovsk U.R.S.S. 6832 VRY Georgetown, British Guiana 11720 SAS Karlsborg, Sweden 
3000 XCTE Shanghai, China 6849 HJN Bogota, Colombia le. Y= Monte Grande 
9030 oe < Surabaya, Java D.E.I. 6877 er Rabat, Morocco Joo P ointoise, France 
5145 OKIMPT Prague, Czechoslovakia 6977 XFA Mexico City, Mexico 11740 HRB Tegucigalpa, Honduras 
5170 PKIBR Bandoeng, Java 7005 F8KR Constantine, Tuni: 11750 G5SW Cc helmatord, England 
5514 RW38 Moskva Mosps U.R.S.S. 7055 VS3AB Johore, Malay States SRO oan eee, Konigswusterhausen, 
Se - ” he Kae Berlin 7143 PTIAA Lisbon, Portugal Germany 
i en Australia 7210 EARS58 Las Palmas, Canary Islands 11760 SAS Karlsborg, Sweden 
5740 = Australia 7260 VSIAB Singapore, St. Settlements 11770 ee D.E.I. 
5870 AIN Casablanca Morocco 7300 HSP2 Bangkok, Siam 11774.2 HHP-2 Bangkok, Siam 
5968 HVJ Vatican City, Vatican State 7300 CM6DW Cienfuegos, Cuba 11780 VEIDR Drummondville, Que., Can 
5996 PK2AI Djokjakarta, D.E.I. 7300 NSP2 Bangkok, Siam 11800 W2XAL Coytesville, N. J 
6000 EAR25 Barcelona, Spain 7313 PK6KZ Makassar, D.E.I. 11801 UOR-2 Vienna, Austria 
6000 ZL3ZC Christ Church A. Z. 7317 F8GC Paris, France 11810 13RO Rome, Italy 
6000 RW59 Moscow Stchelkovo U.R.S.S. 7317 HHP2 Bangkok, Siam 11810 VEIGW Bowmanville, Ont., Can 
6005 HRB Tegucigalpa, Honduras |. Jerre Lyon, France 11820 PRAA Rio de Janeiro, Brazil 
6005 VE9ICI Calgary, Alberta, Canada MEE oes dane tret 4 x Tenarife, Madagascar 11840 KZRM Manila, P. I. 
6005 VEIDN Montreal, Canada 7590 JFAB Taihoku, Japan 11840 W2XE Jamaica, N. Y. 
6010 Australia 7688 HKF Bogota, Colombia 11840 W9XAA Chicago, Il. 
6020 VE9AO Toronto, Ont., Canada 81il RV19 Tomsk, Russia 11860 D.E.I. 
6020 W9IXF Downers Grove (Chicago), 8761 F2BD Agen, France 11860 VE9CA Calgary, Alberta, Canada 
Ill. 9091 XFD Mexico City, Mexico 11870 VUC Calcutta, British India 
6020 Konigswusterhausen, 9125 HAT Szekesfehrervar, Hungary 11880 W8XK East Pittsburgh, Pa. 
Germany 9130 HB90C Furich, Switzerland 11880 etateddars Australia 
6030 OKIMPT Prague, Czechoslovakia 9225 VK2BI Sydney, Australia 11890 YNA Managua, Nicaragua 
6030 VEICA Calgary, Alberta, Canada 9369 3LO Melbourne, Australia See «| easeeens Pointoise, France 
6035 YNA Managua, Nicaragua 9375 H9XD Zurich, Switzerland 12000 12RO Prato S’meraldo (Rome), 
6040 W2XAL Coytesville, N. J TPM. édsiezeves Berne, Switzerland Italy 
6040 A ELI. 9375 FL Paris, France 12110 Kaiserslautern, Germany 
6050 VE9CF Halifax, N. 8., Canada 9375 VUC Calcutta, India 13593 Rel eee ikem waa deen’ 
6057 Oxo Copenhagen, Denmark 9410 PLE Bandoeng, D.E.I. 15120 HVJ Vatican City, Vatican State 
6060 W3XAU Philadelphia, Pa 9488 OXZ Copenhagen, Denmark 15130 VEIDR Drummondv ille, Que., Can 
6060 V8XAL Mason, Ohio 9500 HSP-2 Bangkok, Siam oc, Mer ere D.E.I 
6060 VE9ICL Middle Church (Winnipeg), 9510 VK3ME Melbourne, Australia 15160 ite India 
anada 9515 poeta ae sts Prangins, Switzerland 15190 VE9BA Montreal, P. Q., Canada 
i eo Coe D.E.I. 9520 OXY Skamlebon (Copenhagen), 15200 ea Konigswusterhausen, 
6061 YV2BC Caracas, Venezuela Den. Germany 
6065 SASH Motala, Sweden AO. ken gt wee D.E.I. 15200 ‘ Japan 
6070 VE9ICS Vancouver, B. C., Canada 9530 NA Managua, a 15210 W8XK East Pittsburgh, Pa 
6070 ZTJ Johannesburg, U. of S&., 9530 W2XAF So. Schenectady, N. Y 15220 PC A Hilversum, Holland 
Africa oo, ere D.E.I. 15245 FYA Pointoise (Paris), France 
6072 UORQ Wien, Austria Ten cseusanne Prangins, Switzerland 15250 W2XAL Coytesville, N. J. 
6080 W9XAA Chicago, Tl. 9550 NAA Washington, D. C. 15275 ; Warsaw, Poland 
6080 TIR Cartago, Costa Rica Ge. ivetiees EI. 15280 W2XE Jamaica, N 
6090 OXY Skamlebok (Copenhagen), Tae. ws.0 Qhanqc Japan 15290 ara India 
Den. Fee - > dsvccenus Konigswusterhausen, 15300 ‘ot D.E.I 
6090 VESBJ St. John, N. B., Can. Germany 15300 DXZ y 
6095 VEIGW _ Bowmanville, Ont., Canada 9565 VUB Bombay, India 15310 . Australia 
6100 W3XAL Bound Brook, N. J. 9570 KZRM Manila, P. I. 15340 Ww 2X. AD So. Schenectady, N. Y 
i te ree D.E.I. 9570 WIXAZ East Springfield, Mass. 15760 Tokio, Japan 
Se ere Japan 9570 W8XK East Pittsburgh, Pa. 15789 i A it 
6110 VUB Sankey, India 9575 VUC Calcutta, British India 17640 PLF Malabar, D.E.I 
6110 VEICG Calgary, Alberta, Canada .. errr Australia 17760 : 
i ere ee Prangins, Switzerland ero D.E.L. 17760 Japan 
he re ee Warsaw, Poland 9580 ...+.+.++ Prangins, Switzerland 17760 Konigowusterhausen, 
i Mn eee Saigon, Indo China 9580 VEIDN Montreal, Quebec Germany 
6120 NAA Washington, D. C. 9584.7 ZTJ Johannesburg, U. of S., +7775 PHI Huizen, Holland 
6120 W2XE Jamaica, N. Y. Africa 17780 WwsxXK East Pittsburgh, Pa 
6120 F3ICD Chi. Hoa (Saigon), F.I.C 9590 PCJ Hilversum, Holland 17780 W9XAA Chicago, Il. 
6130 VE9SBA Montreal, P. Q., ‘Can. 9590 VK2ME Pennant Hills (Melbourne), Re | udwseneae Warsaw, Poland 
. a eee Prangins, Switzerland Australia 18860 PLE Bandoeng, D.E.I. 
CL eee ee Australia 9590 W3XAU Byberry (Philadelphia), Pa. 19800 JIAA Kemikawa (Tokio), Japan 
0140 KZRM Manila, ?. | % 9595 ‘ .... Prangins, Switzerland 21460 W2XAL Coytesville, N. J. 
140 WOXK East Pittsburgh, Pa. 9640 VP7LO Narobi Kenya, British E. ee. -«twnueade Warsaw, Poland 
150 VEICL Middle Church (Winnipeg), Africa Ci a ee Japan 
‘ Canada Sy dO Oe CCE Heredia, Costa Rica 21540 W8XK East Pittsburgh, Pa. 
50 CFTS Toronto, Ont., Canada 9761 F2BD Agen, France 24380 VEIGW Bowmanville, Ont., Canada 
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by large independent interests, will apparently do every- 
thing the three-electrode vacuum tube can do—as ampli- 
fier, rectifier and oscillator. 

“Such tubes have a high amplification factor, are 
simple and easy to make, and can be manufactured for a 
few cents each. Already they have been applied exclu- 


sively in a three-tube radio set with satisfactory results. 


e 

f | t| They have also been employed in test transmitters. Having 
I amen ¢@ss negligible internal capacity, they can be worked directly 
on short waves even below one meter. Fortunately this 
invention is in strong independent hands, where it can 

be administered for the benefit of all concerned.” 
“ In response to the request made to us by the editors of 
fa lO tu ¢ Electronics for additional information regarding these 
new tubes being developed in our laboratory by Dr. 
Hund, at the moment there is not much more to be said. 


The editors and other visitors have seen the tubes operat- 
ing as oscillators, modulators, detectors and amplifiers. 


Already built in many There are several types of these new tubes, and they 
‘ | f perform all of the functions of the various types of 
experimental forms. vacuum tubes. 


An interesting feature of the new tubes is the complete 
elimination of all filaments and heaters. The tubes func- 
tion on the usual B-battery or plate-voltage supply only, 
controlled by signal impulses. The tubes also function 


Operates as amplifier, 
modulator, detector, oscillator 





By CLINTON W. HOUGH 


President, Wired Radio, Inc.* 
60 Broadway, New York City 
































Editors’ foreword 

Widespread interest was created by the announce- 
ment in “Electronics” for September of the develop- 
ment of an entirely new type of cold radio tube that 
operates without filament or A-battery supply. Editors 
of “Electronics” visited the laboratory at Ampere, 
N. J., and witnessed the operation of the new tube, 
both as an amplifier, and as a modulator. Later visitors 
report having listened to a three-tube radio broadcast 
receiver which used these filamentless tubes ex- 
clusively. 

Since the appearance of “Electronics” item, inquiries 
have poured in from all parts of the country, and a 
number of prominent radio men have already @isited 
the laboratory and inspected the tube in operation. 

Dr. Hund has had in preparation for “Electronics” 
an exclusive article giving the characteristics of the 
new tube, but since some of the patent applications for 
latest forms of the tube were not finished as this issue 
goes to press, he has preferred to delay publication 
of his complete article to a later number. In his place, 
President Hough has contributed the following state- 
ment. 











the first announcement of a new type of tube which 

is being developed at our research laboratories at 
Ampere, N. J., by Dr. August Hund. In that article it —_ —ewe eee 

ent staan’ - Dr. August Hund and his “cold tube” photographed 

“A new filamentless radio tube now being developed railed gasp -: pth 

Pe ee: known among radio men for his work while with the 

*Subsidiary Nérth American Company. U. S. Bureau of Standards 


[: Electronics for September, 1931, page 89, appeared 
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HOW WIRED RADIO, INC., CAME TO DEVELOP FILAMENTLESS TUBE 


Wired Radio, Inc., a subsidiary of the North American Company, one of 
the largest owners of electrical utility companies in the United States, is 
developing a system for broadcasting music, speech and general entertain- 
ment over the electric light wires by means of multiple carrier-current 
channels superimposed on the regular lighting frequency. It has some 
1,600 patents on radio, audio and carrier-current inventions. At Ampere, 
N. J., it employs a staff of 200 engineers, physicists and mechanics. Wired 
Radio, Inc., also controls many important musical copyrights which return 
it a seven-figure income from royalties. 


The parent North American Company controls the electric lighting 
companies in Cleveland, Detroit, Washington, St. Louis, Milwaukee and a 
number of other cities, with properties making up a total valuation of 
nearly a billion dollars. Into these cities it is eventually planned to intro- 
duce “wired radio” programs over the electric light wires on a monthly 





rental basis without advertising in the programs. 


instantaneously. There is no waiting for a filament or 
heater to reach operating temperature. 

Some types of the new tube amplify at very high 
frequencies, their amplifying factor increasing with the 
frequency. This is useful in the construction of highly 
efficient amplifiers for very short wavelengths. 

The new tubes have been made in a wide variety of 
sizes,—for example, from the dimensions of a peanut 
kernel, up to 30 watts output capacity. They have also 
been used in various types of receiving sets. 

Radio transmitters are now in use with the new tubes 
operating as oscillators, modulators and amplifiers. 

One interesting development is a single oscillating 
tube which is simultaneously generating three frequencies 
carrying three wired radio programs. 


This new development in radio tubes, for which full 
credit should go to Dr. Hund, has so many new features 
that radio engineers now have a new device with which 
to accomplish additional wonders. 

The new tubes seem to have an indefinite life, with 
uniform action throughout. They operate cold, they work 
without a vacuum, and they are inexpensive to manu- 
facture. 

Dr. Hund has had under way for Electronics a paper 
describing fully his new tube and it is our wish that he 
disclose its details and operating characteristics so that 
engineers who are interested may have first-hand and 
reliable information. In the meantime, I hope the above 
general information will be of interest to Electronics and 
its readers. 


COLD TUBES IN GERMANY—DkR. SEIBT’'S PATENTS 


ONSIDERABLE work has been done in Germany 

by Dr. Georg Seibt of Berlin. Patents recently 
issued to him in England (Nos. 341,061-2-3-4 and 
others) give some idea of his experiments. In general 
the idea of a gaseous discharge furnishing the plate cur- 
rent through ionization is disclosed in his patents. 

For example a glow discharge taking place between 
cathode and anode is used in place of a heated filament. 
The electrons starting from the glow discharge pass to a 
second anode and en route are acted upon by a con- 
trolling electrode. 

If, as an example, the glow discharge takes place be- 
tween two electrodes which are negative with respect to a 
surrounding, grid-like, element, electrons leaving the 
glow discharge area will be attracted toward this grid- 
like element which acts as cathode for the remainder of 
the elements, which are, as in a triode, a control grid and 
an anode. 

It has been said that such tubes would be noisy in 
peration, due to the gaseous discharge, but such noise 
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would not modulate a signal being amplified unless some 
non-linear part of the characteristic were used. It has 
also been suggested that little power can be secured from 
such tubes. The statement above which explicitly indi- 
cates that as much as 30 watts can be secured, from Dr. 
Hund’s tube, shows that the low power limitation has 
been overcome. 

Dr. Seibt uses neon, among other gases, at a pressure 
of about 6 mm, and the gas should be as pure as is pos- 
sible. to obtain it, he states. 

Hopes for cold-cathode tubes have been voiced many 
times by radio, vacuum tube, and telephone engineers. 
In the telephone plant there are probably 100,000 re- 
peaters (amplifiers operating at audio and carrier fre- 
quencies). These repeaters have an average of three 
tubes, each consuming approximately one-half ampere 
of current at about 4 volts, or about 2 watts. Here, then, 
is a power consumption of 600,000 watts. This is ex- 
pensive power because it now comes from storage bat- 
teries which must be kept charged and in condition. 
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Methods used in 


electrical 
prospecting 


By JOSEPH |. HELLER 


Chief Engineer, Electronic Applications Company 
New York City 





























HE diverse fields into which the electronic tube fits 

are so specialized that engineers, experts in one 

direction, are often unfamiliar with what other 
engineers are doing although they may use the same 
tools and electronic apparatus. For example, not many 
radio or sound-picture engineers are familiar with what 
has been accomplished in the field of geophysics through 
the application of electrical—and often electronic—prin- 
ciples and apparatus. 





The equipotential method 


There are a number of schemes in use today. The 
equipotential is the simplest in the way of apparatus 
and operation. It is intended mainly for reconnaissance 
and for work in locations where a deposit is suspected 
to be very near the surface of the ground. The method 
is substantially as follows: 

An msulated wire is run out some 2,000 ft. or 
less, and leads of bare cable are projected at right angles 
from the insulated wires, parallel with each other. The 
layout is diagrammatically shown in Fig. 1. The bare 
cable is laid directly on the ground and connection to 
the ground at all points is assured by driving long cop- 
per staples into the ground. Tests are then conducted 
for the location of equipotential points. 

The apparatus used to find equipotential points con- 
sists of a simple two-electrode pickup system composed 
of two pointed copper rods maintained at the same dis- 
tance apart by the connecting wire leading to an amplifier 
or a pair of phones. One of the electrodes is pushed 
into the earth while the other is moved around until a 
point is found where no signal is heard. The operator 
either plants stakes at these points, or is followed by a 
surveyor who notes the position of the points as soon as 
they are found. 

If there is no disturbance in the ground these lines 
will appear in the shape of the dotted lines in Fig. 1 
In places where a disturbing body is to be found, the 
equipotential lines will appear as the solid lines in Fig. 1 
over the cross-hatched figure representing the hidden 
ore. Sulphides, usually of copper, lead or zinc are 
readily found with this method. The driver usually con- 
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sists of a buzzer and battery connected at the mid-point 
of the insulated wire. The frequency of the buzzer is 
adjusted to be in the neighborhood of 200 to 500 cycles 
per second. It can be readi’y understood from inspec- 
tion of Fig. 1 that currents will flow from one bare wire 
to the other through the earth. There will also be a 
magnetic field set up by the connecting insulated wire. 
This magnetic component is not usually in phase with the 
earth currents, and a condition will often arise where a 
signal heard in the telephone is made up of two com- 
ponents, i.e., the earth current and the magnetic wave. 
In such cases the equipotential points cannot be placed 
with the accuracy that the earth currents themselves 
would allow, and therein lies the chief disadvantage of 
this system. Different means have been suggested for 
overcoming this difficulty by means of coincident artifi- 
cial lines and similar arrangements. However, when 
conditions warrant closer setting of equipotential points. 
one of the methods following is most generally used. 


The potential ratio method 


In those cases where the phase shift mentioned above 
becomes high enough to prevent readings to a close 
enough value, or at places where the ore body is at a 
greater depth, the “potential ratio” method is usually used 
to get points to greater accuracy (Fig. 2). In this 
method the buzzer or oscillator is placed near one elec- 
trode, and the other electrode run some distance back 
and connected to the buzzer with an insulated wire. The 
pick-up instrument used in this method is unique in its 
ease of operation, and was developed by Mr. Zuschlag, 
of the Swedish-American Prospecting Co. 

Zecause of the fact that one of the greatest sources 
of error is brought about by the use of grounded elec- 
trodes some means of either measuring or compensating 
for the contact resistance must be included when taking 
potential measurements. The instrument designed by 
Mr. Zuschlag compensates for contact potentials and 
also balances for phase. The entire circuit arrangement 
may not be published at this time; however the principle 
of operation of the contact resistance compensation will 
be outlined below. 

In Fig. 3, A and B represent the ground potentials 
between the electrodes, a,b and b,c respectively; # and 
y are the contact resistances, and r; and re are known 
variable resistances. The resistances r; and fro are 
adjusted for zero current through M, which may be a 
telephone or amplifier. 


A Bl + x 
ee ae 
If we then change r; to some othér value such as 71’, 
and readjust re to a new value r2’ for a null reading 
of M, 
+ *# 
Bur! + y 
Substituting . of (1) 








A 
A Hon! + Rite + ) — 1 
B ; 
2 — y 
A r — Ps 
B = Tr,’ — Ti 


The ground potential ratio can now be directly computed 
from the values of resistances. 
In the actual survey work three electrodes are pushed 


[Continued on page 214] 
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Fig. 1—Location of underground body by 
equipotential method 
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Fig. 3—Compensation for contact resistance 
in potential ratio method 
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Fig. 4—Diagram of electromagnetic ratio method 
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Fig. 5—Disposition of the two loops and 
balancing instrument 
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Fig. 6—Appearance of lines in electromagnetic 
ratio method 


Text describing the various 


Buzzer or 
asc///ator 


methods of electrical pros- 
pecting diagramed here 
will be found on page 184 
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Fig. 7—Electromagnetic compensation method 
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Fig. 8—Fundamental diagram of the phase balancer 
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ociety of Motion 
discuss current 


problems 


HE fall meeting of the Society of Motion Picture 
Engineers, held at Swampscott, Mass., Oct. 5-8 in- 
clusive, brought out many papers, covering the 
latest advances and changes in the industry during the 
past months. New officers of the society elected for the 
coming year, include Dr. Alfred N. Goldsmith, president ; 
E. I. Sponable, vice-president, while J. H. Kurlander 
was re-elected secretary, and H. T. Cowling, treasurer. 

Some of the high points of the papers presented at this 
meeting are summarized below— 

In the paper by C. J. North and N. D. Golden, chief 
and assistant chief of the Motion Picture Division, 
Bureau of Foreign and Domestic Commerce, Washing- 
ton, D. C., on “The European Film Market,” Mr. 
Golden stated that competition from European sound 
film producers is rapidly decreasing American screen 
play dates, which in the silent days were dominated by 
American product. 

European producers will offer some 450 feature pic- 
tures during 1931. Leading producing countries are 
Germany, offering over 150 German dialogue pictures, 
England some 140 sound features and France over 100 
French dialogue films for the year 1931. Europe is 
rapidly wiring its theaters as indicated in the 10,400 
wired theaters during 1931 as against the 4,950 theaters 
wired during 1930, over 100 per cent increase in the 
short space of one year. 

Elimination of legislation detrimental to American 
interests took place in France during 1931 and a some- 
what tightening-up of quota legislation was continued 
in Germany. Agitation to increase the quota percentage 
to 50 per cent in the United Kingdom gained very little 
headway, while other countries which have become pic- 
ture conscious are trying to encourage their own produc- 
tion through subsidiaries, contingents or taxes as the 
case may be. Coupled with the problem of European 
production competition and the artificial trade barriers 
set up by European governments, is that of supplying 
European countries with dialogue pictures in their native 
tongue. 


Thermionic tubes in theater lighting 


The development of thermionic tubes has opened an 
entirely new field in the control of theater lighting ac- 
cording to Burt S. Burke of the Westinghouse Electric 
and Manufacturing Co. This development has made 
possible the obtaining of pre-set dimming, proportional 
dimming and a small compact switchboard such as has 
been heretofore impossible. The pre-set dimming feature 
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Sound-printer designed by J. S. Watson and R. V. 
Wood which automatically compensates for film 
shrinkage and reduces high-frequency losses 


allows an operation whereby a board may be set up for 
any desired number of effects in advance, so that those 
effects may be called for at the will of the operator by 
operating a single control. This feature might be termed 
an ability of the switchboard to learn effects and bring 
them out when called upon by its master, the operator. 

Proportional dimming, a new feature, allows the lights 
to be controlled in a manner so that they may be dimmed 
out in combinations and obtain the same color tone 
throughout the dimming process. The third desirable 
feature is that a small compact control board may be 
arranged so that it can be placed as desired in the 
orchestra pit, or some similar location so that the operator 
becomes a light-artist, taking his place in the performance 
along with the organist or other artists. 


Acoustics of large auditoriums 

In a paper by S. K. Wolf of Electrical Research 
Products, Inc. the conclusion was reached that, extremely 
large auditoriums present acoustic difficulties which do 
not readily yield to the customary methods of analysis 
and correction. This is illustrated by measurements of 
reverberation time made in Madison Square Garden, 
New York City, which revealed a considerable dis- 
crepancy betwen theoretical expectations and the times 
actually measured throughout the frequency range. At 
500 cycles, for example, analysis of the auditorium indi- 
cated a decay period of 35.5 seconds, where at the time 
actually measured by the spark chronograph reverbera- 
tion meter was only 7.65 seconds. 

On the basis of the measured time, 47,000 sq.ft. of 
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1-inch rock wool was installed. This material was dis- 
tributed in a manner calculated to suppress undesirable 
discrete reflections as well as to reduce the general 
reverberation time. The result was a reduction in the 
measured time to 3.50 seconds and the complete elimi- 
nation of acoustic difficulties. Present reverberation, 
formulae do not possess sufficient generality to justify 
application to enclosures which are extremely typical in 
size or shape. Until such formulae are developed, re- 
liance must be placed on actual measurements. 


Vertical cut sound records 


Recent fundamental advances in the method of cutting 
waxes was covered in a paper on “Vertical Sound 
Records” by H. A. Frederick of the Bell Telephone 
Laboratories. Both theoretical and experimental investi- 
gations indicate that a phonograph record cut with 
vertical undulations instead of the more usual lateral 
undulations possesses fundamental advantages. The 
principal improvement comes from a marked increase in 
the volume and frequency range over which faithful 
reproduction may be obtained. A higher volume level 
can be recorded for the same groove spacing and speed. 
More playing time can be provided with a given size 





Animatophone 16 mm. sound projector with verti- 
tical record and tone-arm which operates on the 
pendulum principle 


record and volume level since, for these conditions, both 
the groove spacing and speed may be reduced. 

Improvements in methods of processing the stampers 
and in the record material give a large reduction in 
surface noise and hence a corresponding increase in the 
volume range. With these improvements the frequency 
range which can be satisfactorily reproduced can be 
extended nearly an octave to 8,000 or 10,000 cycles. 
Other improvements incidental of the improvements 
noted above include improvement in the quality of repro- 
duction obtainable directly from a soft “wax” record and 
a great extension in the life of the hard record. 

In the demonstration following the presentation of 
this paper, sample records were played with a low-pass 
filter system for cutting out frequencies in steps from 
3,500 to 11,000 cycles. The fidelity of music and speech 
was greatly improved with the new records. 


Stereoscopic moving pictures 


The problem of projecting motion pictures in relief 
was presented in a paper by Dr. Herbert E. Ives. The 
essential conditions for producing pictures in stereoscopic 
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relief are two: First, separate pictures must be made 
from different points of view, corresponding to the two 
eyes; second, each eye of the observer must receive its 
appropriate view. No compromise with these funda- 
mental requirements appears possible. 

If stereoscopic projection is to be achieved in such a 
form that a large group of observers may simultaneously 
see the projected picture in relief, the distribution of the 
appropriate views to the two eyes must be accomplished 
for each observer. There are just two places where the 
distribution may be made; the first is at the observers’ 
eyes ; the second is at the screen on which the picture is 
projected. 

If the first method is employed, two separate images 
must be provided on the screen, and every observer must 
have means for directing one image to the right eye and 
one to the left eye. Such means comprise special spec- 
tacles equipped with deflecting mirrors or prisms, spec- 
tacles equipped with polarizing prisms, spectacles 
equipped with glasses of complementary colors, or 
spectacles carrying sector discs operated by synchronous 
motors. In each case the two images upon the screen 
must be differentiated in the correspondingly appropriate 
manner, that is, they must be projected side by side, they 
must be projected with light polarized in two planes, with 
colored lights, or alternately. 

It appears that from the theoretical standpoint that the 
problem of relief projection is entirely solvable, and 
experimental tests of still picture projection have been 
successfully made. Practically the solution of relief pro- 
jection of motion pictures will depend upon the use of 
apparatus involving excessive speeds of operation, great 
multiplicity of taking or projecting units, projection 
screens containing minute ridged reflecting or refracting 
elements of extreme optical perfection, projection lenses 
of extraordinary defining power, microscopic accuracy 
of film positioning and photographic emulsions of speeds 
at present unknown. 


Continuous motion picture projector 


A principle of motion picture projection without a 
shutter and with the film moving continuously through 
the projector was described by H. E. Edgerton of the 
Massachusetts Institute of Technology. 

The adaptation of intermittent light using mercury-are 
lamps for taking motion pictures was illustrated by 
examples. There are in general two methods of using the 
intermittent light. One method is used to take moving 
pictures where the light is caused to flash for each frame 
and the film runs at a continuous speed. The second is 
used to take stroboscopic moving pictures of rapidly mov- 
ing objects by causing the light frequency to approach 
the frequency of the motion of the object. Examples of 
the latter method were demonstrated, these being 
stroboscopic movies of a crude motion picture claw 
mechanism operating at 30 f.p.s. and of the surges in the 
valve springs of a gasoine engine running at 1930 r.p.m. 


A new sound-printer 


A new sound-printer was described by J. S. Wat- 
son, Jr. and R. V. Wood which uses a film movement 
that automatically compensates for any shrinkage in the 
negative film. This movement eliminates sprocket noise 
in the sound print and reduces the high frequency losses. 
This printer is considered valuable in printing 16 m.m. 
film where the definition required is three times that of 
35 mm. film. 
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Improvements in 
cathode-ray 
tube design 


By Dr. V. K. ZWORYKIN* 
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engineering and scientific purposes has increased 

very rapidly during recent years. Improvements 
in design and performance have stimulated the interest 
of practical engineers in this device. This in turn has 
enhanced the development of still better oscillographs 
and a number of various types are now available. 

It is convenient to classify the existing oscillographs 
according to the velocity of the electron beam which is 
a function of the accelerating voltage. As is known, 
the electron velocity in centimeters per second is equal 
to 6.0 X 10°-7\/Ea, where E, is the accelerating voltage 
used. This ranges from 90 to 60,000 volts. High 
voltages are necessary for phenomena of extremely short 
duration while the low ones are employed when sensi- 
tivity of deflection is desired. The sensitivity of deflec- 
tion is inversely proportional to the square root of the 
accelerating voltage and is of the order of 1 cm. per volt 
in the most sensitive types. For photographic recording, 
the velocity of the electron beam must be high and the 
sensitivity of deflection is, therefore, sacrificed. When 
lightning phenomena of a few micro-seconds’ duration 
are photographed, the recording is usually done by letting 
the electron beam fall directly on the photographic film, 
often specially sensitized for the purpose. The record- 
ing ability of the beam grows with the increase of the 
voltage, but even at that, potentials as high as 60,000 
volts are needed. The necessity of inserting the photo- 
graphic film inside the oscillograph, where a certain 
degree of vacuum is required for producing an electron 
beam, determines the peculiar features of design .of 
commonly used recording oscillographs. As developed 
by Dufour,’ Rogowski,? Norinder® and others, this type 
is of a demountable metallic construction with a special 
chamber for convenient insertion of the photographic 
picture; sometimes, an automatic film reloading device 
is incorporated. This type necessitates continuous pump- 
ing which is usually accomplished by molecular or 
diffusion type pumps backed up by oil force-pumps. 

The electron beam is generated by a cold cathode 
discharge, which requires a definite low pressure of the 
residual gas. This is obtained usually by pressure con- 


, \HE application of cathode-ray oscillographs for 





*Now with the RCA Victor Company, Inc., Camden, N. J. 
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trol regulated by a special valve. The construction has 
been highly developed in recent years, but is still 
inherently complicated and costly. Some simplification 
is obtained by the use of hot cathodes which eliminates 
the necessity of a definite low air pressure, requiring on 
the contrary as high a vacuum as possible. It is true 
that no extremely high vacuum can be obtained with a 
demountable construction even with continuous pumping, 
10-* mm. mercury is probably the limit. The life of 
the hot cathode, therefore, in these assemblies is quite 
limited. The oscillographs of Wood* for medium 
voltage and Rogowski® and George® for high voltages 
are representative of this class. 

There are many instances, however, where the use of 
the complicated demountable oscillograph is incon- 
venient. The Western Electric Company’s simple sealed- 
off oscillograph can be advantageously employed under 
such conditions.* This oscillograph, however, is of a 
low voltage type due to the pressure or argon gas which 
is used for focusing purposes. It is normally operated 
at 350 volts, which means that the amount of light 
emitted by the fluorescent screen under the electron beam 
bombardment is very limited. The oscillograph is very 
useful for observation of repeating or low frequency 
phenomena. 

The new oscillograph, described in this paper, was 
developed to fill the gap between the two mentioned 
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types. It was decided to develop an oscillograph of a 
vacuum sealed-off type, giving an image sufficiently 
bright for observation of high frequency phenomena and 
also, in some cases, for photographic recording. 


Method of assembly 


The oscillograph has a hot filament as a source of 
electronic emission. The filament is of the indirectly 
heated type, permitting operation on a.c. supply. Inter- 
ference of the magnetic field, caused by the filament 
supply current, with the electron beam is also avoided 
by special construction. A coiled tungsten filament is 
mounted within a nickel sleeve having a cup-shaped 
depression on one end. This depression is coated with 
barium-strontium oxide as in the case of ordinary radio- 
tube filaments. The cathode is almost completely 
enclosed in a cylindrical control electrode, the emitting 
end of the cathode being located just opposite a small 
hole in the face of the control element. Co-axial with 
this element and separated from it by a short gap, 
another cylinder is mounted. This is closed on both 
ends, holes being provided in line with the hole of the 
control element. 

All these three elements are assembled on a single 
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THIS is the first paper describing a 
new type of cathode-ray oscillograph 
developed by Dr. Zworykin. It is of 
the hot-cathode, high-vacuum type. 
Focusing of the spot is accomplished 
electrostatically by means of a double 
anode structure. A special electrode 
is provided which gives undistorted 
control of the intensity of the spot, 
affording many new applications of 
the oscillograph, including its use as 
a television receiver. 


es 


four-wire press as shown in the cross-sectional view. 
Such an arrangement permits using degasification meth- 
ods similar to those in production of ordinary radio 
tubes. 

The complete assembly is sealed in a cone-shaped bull) 
with a narrow neck. The inside of the conical portion 
and part of the neck is silvered. The silvering is in 
electrical contact with a lead-in wire sealed inside oi 
the cone. The base of the cone, approximately seven 
inches in diameter, is internally coated with a fluorescent 
screen made of wellemite. In order that an electric 
charge does not accumulate on this screen and repel 
the electron beam, the fluorescent coating is made slightly 
conductive and electrically connected to the silvering. 
The whole interior of the bulb presents, therefore, 
almost a completely enclosed conductive surface which 
serves as a second anode. 


Operating voltages 500 to 15,000 


This second anode gives a final acceleration to the 
electron beam and at the same time focuses the beam 
into a small spot on the fluorescent screen. The 
focusing is accomplished apparently by an interaction of 
the electrostatic field between the first and second anode 
and the magnetic field of the electrons in motion. The 
focusing is very positive and can be simply controlled 
by adjusting the ratio between the potentials of the first 
and second anode. The focusing does not depend on 
the presence of residual gas and is better for higher 
vacuum. By changing slightly the ratio between first 
and second anode potential it is possible to make the 
point of concentration of the beam closer or farther 
from the first anode. The actual focusing is obtained 
by bringing this point to coincide with the surface of 
the fluorescent screen. 

The whole arrangement is very flexible, permitting the 
use of the oscillograph with a very wide range of volt- 
ages, say from 500 to 15,000 volts, depending on the 
requirements. For instance, under the conditions of 
television application, the second anode potential has 
been chosen as +2,000 volts, the first anode potential 
about +400 volts, while the control electrode is at —45 
volts. The normal filament current is 1.6 ampere at 2 
volts. Applying varying potential to the control elec- 
trode, the second anode current can be changed and 
consequently the intensity of the fluorescent spot can 
be controlled. The characteristic curve of the control 
for the potentials given above is shown in the curve indi- 


189 












Ser 
~ 


: 


' 








49” 


Complete tube with overall dimensions indicated 


cating voltage vs. light current in microamperes. Since 
the controlling potential is very small when compared 
with that of the second anode, the control of the intensity 
does not affect the deflection of the beam. This accounts 
for the successful use of the tube for reception of tele- 
vision pictures without distortion, even for strong con- 
trasts of intensities. 

The cathode ray tubes described are usually not pro- 
vided with deflection plates, but are operated by mag- 
netic fields. The deflecting fields are applied close to the 
first anode where the velocity of electrons is compara- 
tively low. This makes the tube quite sensitive for 
deflection. However, when magnetic deflection is impos- 
sible, electrostatic deflection, by means of deflecting 
plates, may be used. 

By a proper dimensioning and spacing of electrodes, 
the efficiency of the cathode ray beam at the screen is 
made quite high and the spot is very brilliant. Observa- 
tion of low frequency phenomena such as hysteresis 
loops, power phase distortion, circuit-breaker functioning, 
voice modulation, etc., can be done in a normally illumi- 
nated room without precaution of darkening. Photo- 
graphic recording by means of an outside still or moving 
picture camera is also possible in many cases. A par- 
ticularly convenient method of recording is to place the 
photographic film on the outside surface of the screen. 
Since the glass wall is very thin (about + in.), the 
recording is almost as good as taken with the photo- 
graphic film inside of the oscillograph. Biasing of the 
control electrode provides a simple means of timing the 
exposure and obviates fogging of the film. 


Possible applications of the tube 


A convenient arrangement for supplying all the neces- 
sary voltages for operating the oscillograph from a.c. 
mains is shown in a separate diagram. Possible appli- 
cations of the cathode ray oscillograph will be mentioned 
under three characteristic groups. 

A. Observation and recording of repeating phenomena. 

The study of magnetic properties of metals is an 
excellent example of this group. A very illuminating 
article by Johnson’ gives a description of the Braun 
Tube Hysteresiograph. The elementary circuit adapted 
for this tube is shown in another view. A permanent 
record of the hysteresis loop can be made very easily 
with an outside camera with short exposure. Still 
shorter exposure is required when using a photographic 
film directly on the glass of the screen as mentioned 
above. The study of hysteresis by this method can be 
done at practically any frequency. A sample of photo- 
graphic recording of a hysteresis loop by means of an 
outside camera is shown in a separate cut. Some of the 
repeating phenomena require the deflection of the beam 
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with constant speed in order to provide a time coordinate. 
A circuit very well suited for this purpose is shown 
in an accompanying diagram. A condenser C is charged 
through a current-limiting device, such as a_ two- 
electrode tube operating beyond saturation voltage. Its 
charge therefore increases linearly with time, and result- 
ing potential is applied through a voltage dividing 
arrangement to the screen of a screen-grid tube. The 
plate current of this tube supplies the timing current 
to the deflecting coils of the oscillograph. To provide 
for the intermittent return to the origin of coordinates, 
there is a glow tube across the condenser C which is dis- 
charged when a controlling impulse is applied through a 
transformer in series with the tube. 

With such an arrangement quite a large variety of 
phenomena can be observed and recorded. A gas engine 
indicator with a cathode ray tube is such an application." 
Here the gas pressures are converted into deflecting 
voltages by means of a carbon pile and a linear amplifier. 
Study of vibration phenomena™ is another illustration. 

B. Observation and recording of continuous phenomena. 

The study of distortion in audio-frequency 
amplifiers and the phase relations in a.c. circuits are 
good examples of application in this group. An addi- 
tional refinement in the conventional circuit employed 
for this purpose is the use of the time frequency applied 
to the control element giving exact duration of various 
parts of observed curves. 





Sample of photographic recording of a hysteresis 
loop obtained by means of an outside camera 


C. Observation of transient phenomena. 
For such observations, the starting of the beam 
should be synchronized with the beginning of the 


phenomena. For this purpose automatic biasing of the 
control electrode provides an excellent means. Char- 
acteristics of lightning arresters have been studied 


visually even though the duration of the complete cycle 
was less than 50 microseconds. The second anode 
potential employed in these observations was only 3,000 
volts. 

BIBLIOGRAPHY 


1. A. Dufour, Journal de Physique et du Radium, 6, 147, 1920. 
2. Rogowski & Flegler. 14, 529, 1925. 
aan H. Norinder, A.J.E.E. Quarterly Transactions, 47, 446, April, 
4. A. B. Wood, A.I.E.E., 
London, 38, 109, 1923. 
5. W. Rogowski, Archive fur Electrotech. 19, 521. 1928. 
6. R. H. George, A.I.E.E., Presented March 20-22, 1929. 
7. J. B. Johnson, Jour. Optical Soc. 6, 701, 1922 and Phys. 
Rev. 17, 420, 1921. 
8. V. Zworykin, presented before I.R.E. Convention 
1929. Published in Radio Engineering, December, 1929. 
9. W. O. Osbon, Electric Journal, May, 1931. 


November, 1925, Soc. of 


Physical 


Nov. 17, 


10. J. B. Johnson, Hysteresiograph, The Bell System, Tech. 
Jour. 8, 286, 1929. 
11. E. J. Martin and D. F. Caris, S.A.E. Journ., Vol. 23, page 


87, 1928. 


12. A. V. Mersham, Journ. A.I.E.E., Sept. 19, 1920. 


November, 1931 — ELECTRONICS 








WORLD'S 
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General Jan Smuts (left) 
and Colonel Vignoles, Elec- 
trical Association of London, 
inspect Metropolitan-Vick- 
ers’ new continuously-pumped 
triode to replace a bank of 
tubes at the Rugby station 





Nine-section water-cooled 
grid controlling emission 


from nine filament wires 





Support for the nine fila- 

ment wires requiring 500 

amperes of current and emit- 
ting 160 amperes 


The steel anode at the right 
accounts for 300 of the 2,000 
pounds which this huge elec- 





tronic tube weighs 
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Phototubes control 
furnace temperatures 


IN THE PAST it has been difficult to 
read the high temperatures required in 
special furnaces used for industrial and 
laboratory purposes, and it has been 
exceedingly difficult to control these 
furnaces or maintain a set temperature. 

At a recent meeting of the American 
Chemical Society in Buffalo, Dr. L. R. 
Koller, of the General Electric research 
laboratory at Schenectady, announced 
a solution for the problem in using the 
photoelectric tube to measure the visible 
energy radiated by the hot body, and 
thereby its temperature. The photoelec- 
tric tube, with a suitable optical system, 
looks at the furnace wall or some ob- 
ject in the furnace. The current 
through the tube depends on the amount 
of light falling upon it, and accord- 
ingly varies with the brightness of the 
surface observed. Since the radiation 
from a hot body varies much faster 
than its temperature, the photo current 
is a very sensitive measure of tem- 
perature. 

The photoelectric current is ampli- 
fied by means of vacuum tubes and 
recorded on a meter calibrated in terms 
of temperature. The same current 
operates a Thyratron tube, and the 
latter acts as an extremely sensitive 
relay which controls the supply of fuel 
or electricity to the furnace. The photo 
tube pyrometer described by Dr. Koller 
can be used at temperatures as low as 
1,000° C., and has no upper limit. It 
does not deteriorate due to the action of 
any products in the furnace, nor is any 
part of the apparatus itself in the fur- 


nace. The control mechanism may be 
varied to suit individual needs, and by 
the use of two Thyratrons, both upper 
and lower limits of temperature may 
be set. 

The apparatus includes a long photo- 
electric tube housing mounted on a 
hinged bracket which the operator can 
swing to one side in order to get at the 
furnace. As much as three or four feet 
may separate the tube from the furnace 
proper. The bracket is provided with 
a worm gear for ease in making ad- 
justments. A small opening in the 
housing makes it possible to observe a 
light spot and make sure that it is 
centered on the diaphragm placed in 
front of the tube. 


+. 
Definition of standard 


reference systems 
By J. K. HILirarp 


IN ORDER TO EVALUATE the order of mag- 
nitude of electric power, current or volt- 
age at different points in a circuit used 
for the transmission of telephonic cur- 
rents, a comparison system has been es- 
tablished. Before the introduction of 
the vacuum tube to communication, the 
reference point chosen was the electrical 
output of a standard subscriber’s tele- 
phone set when an average speech 
energy is impressed upon the diaphragm 
of the transmitter. Such a point was 
designated as zero level. The electrical 
output of the transmitting sub-set used 
in the Master Reference System’ has 
been called zero level. 

With the introduction of the vacuum 
tube and its associated circuits consti- 











Apparatus developed by Dr. L. R. Koller uses a phototube and amplifier 
system for controlling furnace temperature 
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tuting the telephone repeater, it was 
found desirable to use for zero level, an 
amount of power which was related to 
the overload point of the last stage tube 
used in the repeater. Terminating the 
plate circuit with a load equal to the 
plate impedance, it was found that it 
was possible to deliver into this load a 
speech power approximately 10 M.S.C.* 
higher than the output of the average 
subscriber’s set without noticeable dis- 
tortion. A volume indicator was used 
to measure the speech level at the output 
of the repeater and it was calibrated in 
such a manner that a reading of plus 
10 M.S.C. on the volume indicator 
corresponded to a point where the out- 
put of the vacuum tube became distorted 
to the ear. Zero level was then taken 
as 10 M.S.C. down from this power. 

When the decibel was adopted as the 
unit of measurement of power, reference 
volume was substituted for zero level 
which was an ambiguous term and 
should not be used. 

The volume indicator which is used 
in the measurement of power in speech 
circuits is a high impedance voltmeter 
designed to measure the power level in 
a circuit having a 500-ohm impedance 
without disturbing the voltage and cur- 
rent relationship in the _ circuit 
measured. Reference volume as defined 
above is indicated when the needle of 
the galvanometer swings up to 30 di- 
visions with fluctuating levels of speech 
and music at approximately the rate of 
once every ten seconds, provided the dial 
switch and key are on zero. 

The actual sine wave power of a 
single frequency required to give notice- 
able overload in the circuit described 
above is 60 milliwatts. A power 10 db. 
down from this value is then 6 milli- 
watts which is known as_ reference 
power level. This reference power 
level of 6 milliwatts is then the basis 
of calibration of a power level indicator. 
The volume indicator as made by the 
Western Electric Company indicates 
reference power level at approximately 
—2.5 db. or 22 divisions of the full 
scale of 60 divisions. Power level in- 
dicators as made by the General Radio 
Company indicate this reference power 
level at the zero point on the scale with 
the tap on the artificial line set on zero. 
The scale is figured in terms of r.m.s. 
values rather than average values of 
the rectified output so that it will com- 
pare with a.c. instruments which are 
calibrated in terms as r.m.s. values 
Hence it is necessary to use a single fre- 
quency sine wave for calibration if the 


1Master Reference System For Telephone 
Transmission, Bell System Technical Jour- 
nal, July, 1929. 


*Abbreviation for Miles of Standard 
Cable. One M.S.C. equals approx. .95 
decibel. For reference see K. S. Johnson, 


Transmission Circuits, Chapter 2, page 12. 
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instrument is to read r.m.s. values cor- 
rectly. For any other wave form the 
error will be in accordance with the 
deviation from a true sine wave. 

The method used to check the calibra- 
tion of these instruments is given in the 
February issue of Electronics, pages 
506-507. 

A standard testing power of one milli- 
watt is used in transmission measure- 
ments in circuits where the volume in- 
dicator is not used. The equipment 
used is known as a transmission meas- 
urement set. This value of power was 
chosen primarily because it was suf- 
ficiently low to preclude the possibility 
of overloading circuits and equipment 
and yet high enough to allow for ac- 
curate measurements above the noise 
level of the circuit. This testing power 
is —7.7 db. from 6 milliwatts so that 
reference power level is higher than 
standard testing power by 7.7 db. 

The unit of noise which is used to 
evaluate noise in terms of the interfer- 
ing power of 1,000 cycle tons is defined 
as follows: 

Noise level in decibels with respect to 
standard testing power (.001 watt) 


N.U. 

= —20 Log. 0° 
where N.U. is the number of noise 
units as measured with the standard 


noise shunt and associated equipment. 
Roughly, one million noise units is 
equal in interfering power to .001 
watt at 1,00 cycles per second. 


+ 


Manufacturing spray 
shield tubes 


By Rosert O. Lewis* 


THE USE AND CONSTRUCTION of spray- 
shield tubes while originally a European 
development, is now being introduced 
in this country by the Grigsby-Grunow 
Company. 

Present high gain radio amplifying 
circuits must be shielded against elec- 
trostatic and electromagnetic fields, In- 
ismuch as the tubes themselves are in- 
tegral parts of the circuits, they should 
he so constructed as to be impervious 
to the effects of surrounding conditions. 
(his is particularly true when it be- 
comes apparent that the tubes them- 
selves can carry the necessary shielding, 
vithout the necessity of building super 
tructures around them, which cost 
nore than a shield carried by the tube. 

The necessity of building a separate 
hield economically, limits the location 
f the tube on the chassis and compli- 
ites the design of the receiver, often 
nereasing the number of by-pass con- 
ensers, decoupling choke 

ils, ete. 


resistors, 
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Spraying operation during the manufacture of spray shield tubes 
in the plant of Grigsby-Grunow Company. 


matic and uses zinc wire for making metal spray 


The use of spray shield tubes was 
suggested by R. M. Arnold, chief engi- 
neer of the Radio Receiver Division as 
an economical means of producing a 
high gain, selective radio receiver, and 
development work in the laboratory has 
borne out his belief. In most cases the 
use of external shielding has been done 
away with and the over-all results are 
quite satisfactory. 

The process involved in the spraying 
operation involves sand blasting the 
bulb, then spraying the metal on the 
bulb by means of a metal spraying 
process. A wire is connected to the 
cathode termina] and pulled out between 
the bulb and the base in such manner 
that the spray shield makes contact to 
the wire. In this manner the shield is 
connected to the cathode terminal of 
the tube. 

An automatic machine is provided for 
sand blasting the tubes. After sand- 
blasting the tubes are ready for spray- 
ing. The accompanying illustration 
shows the spraying operation. The ma- 
chine is automatic, it being necessary 
only to supply it with acetylene, oxygen, 
air and metal in the form of zinc wire. 
The adjustments, however, must be 
made with great care in order that the 
metal shall have the proper adhesive 
qualities as well as appearance. The 
spray head oscillates along a vertical 
line as the tube rotates about its own 
axis. The table rotates and indexes the 
tubes in the proper position. 

During the sand blast and spraying 
operations the tube$ are capped and 
inserted in holders to protect the parts 
which are not to be sprayed. 

The effect of the spray shield on the 
tube characteristics are as follows: 


The machine is auto- 


1. The tube input capacity increases 
1.2 micro-microfarads. 

2. The output capacity increases 0.75 
microfarad. 

3. The grid-plate capacity is slightly 
decreased. 

4. The other electrical characteristics 
are practically unaffected. 

5. The tube operates at a lower tem- 
perature than it does when enclosed in 
an external shield. 


*Chief Research Engineer, Grigsby-Gru- 
now Company. 


Vacuum tube 
microvolt meter 


By E. WoeEHLISCH. 


For MEASURING SMALL amounts of 
heat, for instance, the heat set free when 
a muscle works, the most sensitive and 
at the same time quick-acting voltmeters 
are required. The current given by the 
thermocouple put in contact with the 
muscle is very weak and _ changes 
irregularly; the potentials are of the 
order of one-tenth microvolt. But by 
interrupting regularly, one hundred 
times per sec. say, the currents flowing 
from the thermocouple, it is possible to 
amplify them by means of a familiar 
tuned audio-frequency one stage ampli- 
fier using high permeability trans- 
formers. It is thus possible to increase 
the sensitivity from 30 division per 
microvolt to 200 divisions and to use a 
meter with a natural period of 1/100 
sec. instead of 7 sec. (Zeitschr. fuer 
Iustrumentenkunde, June 1931). 
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Light-sensitive 
relays now on 


the market 

















NDUSTRY, at last, seems to be making the dis- 
covery that a beam of light, in itself requiring no 
power, and no space for its location when not in 
service, can be made to control machinery consuming 
vast quantities of power and housed in considerable 
space, or instead of controlling power, this same light 
beam can be used economically to save power by turning 


off illumination at predetermined conditions of natural 
light. 








New manufacturers of light-sensitive equipment enter- 
ing the field, and increased interest on the part of general 
industry in apparatus already on the market are indi- 
cations of the increasing consciousness of the engineering 
public that a new medium of control and a new machine 
for economy is at hand, a beam of light and a light- 
sensitive relay. 

Newcomers to the field are Allen-Bradley of Mil- 
waukee who have engineered a light-sensitive relay in 
which a phototube under stimulation of incident light 
disturbs a balanced circuit so that glow tubes, normally 
passing no current, operate a relay. Struthers Dunn of 
Philadelphia has announced a light sensitive relay in 


Allen-Bradley equipment in which phototube 
controls glow tubes 
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which the phototube output is connected to a triode in 
whose plate circuit is the relay. Burgess has recently 
developed a selenium bridge unit for industrial purposes. 
Weston has put on the market a dry form of photo- 
voltaic cell which developes considerable current under 
the action of light. In full daylight about five milli- 
amperes are available in a fairly low resistance circuit. 
The cell develops about one microampere for each foot- 
candle of incident illumination without the necessity of 
batteries. The possibility of an illumination meter and 
of exposure meter is evident, and such products will 
undoubtedly be added to the Weston line of measuring 
equipment. 

Light-sensitive equipment has been on the market for 
some time from several other manufacturers, notably 
G-M Laboratories, Chicago. 


Photocell apparatus 


Light-sensitive relays consists of the phototube, or 
other light-sensitive element whose output voltage or 
current changes. This change is used to control the 
plate current of a triode, or to trigger off a glow tube, 
or to disturb a balanced circuit; or in the case of the 
photovoltaic cells, to release a certain amount of current 
which may be sufficient to operate a sensitive relay. The 
photoelectric effect is one of voltage change, the photo- 
voltaic is a current effect. The latter are low impedance 
devices, the former are high impedance units. Photo- 
tubes must not be at any great distance from the circuit 
they control. On the other hand, the photovoltaic cell 
can be at considerable distance from the controlled cir- 
cuit whether an amplifier tube, or a directly operated 
relay. 

The quantity of power a light sensitive relay can con- 
trol is usually small because of the limited size of the 
relay the vacuum tube or photovoltaic cell can control. 
This relay, however, can control another relay which in 
turn will control any given amount of power either 
directly or through intermediary relays. 

The work which such units will do, while obvious to 
electronic engineers, is only recently becoming apparent 
to industrial people. When it has been demonstrated, 
however, that what was once laboratory or “stunt’’ equip- 





Westinghouse relay for the control of illumination 
or industrial processes 
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ment can be used to control the massive apparatus with 
which mechanical engineers are familiar, the phototube 
and accessory apparatus finds ready acceptance. 

Counting operations and illumination control are per- 
haps the simplest applications of the light sensitive unit. 
Control of the intensity of illumination by photoelectric 
apparatus is more complicated but equipment is ready 
for introduction for this purpose now. Delay circuits 
have been arranged to prevent on-and-off illumination 
control units from being affected by momentary changes 
in light intensity. Such delay features may be brought 
about by biasing the phototube with a smal! permanently 
burning lamp or by electrical circuits. 

Such devices will provide automatic control of lights in 
office buildings, schools, and show windows, as well as 
street lighting, floodlighting, airport lighting and naviga- 
tion lighting installations. In typical installations it has 
been found that one-half of the power ordinarily used 
has been saved by automatically turning off the signs, 
or other illumination, when natural light reached the 
proper value, or by means of a time switch. 

The cost of light-sensitive 
units varies from around $30 to 
$100 or more. Sources of light 
by which to operate the units 
through interrupting the beam 
in counting operations, for ex- 
ample, are available from the 
manufacturers of the relay 
equipment. In some cases the 
phgtocell equipment also con- 
tains the source of light produc- 
ing a beam which is reflected 
back to the phototube from a 
mirror at a distance. The 
counting operation, or other 
control function, is effected by 








Burgess selenium bridge, triode and relay apparatus 
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In the Struthers Dunn 

relay shown above the 

phototube is located 
at the lower center 


The General Electric 
unit has a_ portable 
phototube making it 
possible to house the 
relay and amplifier 
tube at some distance 
from the operation 


under control 


interrupting either the projected or the reflected beam of 
light. In other cases the operation consists in projecting 
a beam of light, from a separate light source, into the 
light-sensitive cell some distance away. ‘This beam is 
interrupted by the objects to be counted. 

Apparatus of the type illustrated above is of the self- 
contained a.c. operated type. Apparatus is available for 
d.c. operation or for the use of batteries. In the a.c. type 
the phototube acts as rectifier passing current only when 
the anode is positive, merely to upset a balanced voltage 
condition. In all devices of this nature the electrical cir- 
cuit can be arranged to open or close when a light beam 
is interrupted. The power taken from the circuit by the 
devices is extremely small compared to the power they 
will control. For example the G-M Laboratories relay 
will open or close 0.5 ampere at 110 volts or by means 
of a mercury contact switch the light sensitive relay will 
handle 20 amperes at 110 volts or 10 amperes at 220. 
Time delay relays are available which delay the action 
for definite periods. 
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Control of carton wrapping 


D. E. Lewetien of the Lewellen 
Manufacturing Company, makers of 
variable-speed transmissions and other 
power transmission appliances, Co- 
lumbus, Ind., has successfully applied 
photocells to carton-wrapping machines. 

The purpose of the photocell control 
in this case is to position the printed 
parchment in which the carton is 
wrapped, in relation to the cutter knife 
and also in relation to the position of 
the design of the carton. In other 
words, since the parchment paper wrap- 
per is printed in a continuous roll, it is 
necessary to control the feed rolls to 
compensate for any slippage at the feed 
rolls and also for stretching or shrink- 
age of the paper and in addition to this 
it is necessary to position the wrapper 
so that the design will be properly 
spaced on the side of the carton. 


+ 


Steel bars cut to length 
by photocell 


STEEL BARS, as they leave the rolls, are 
now cut to proper length with the aid 
of the photoelectric eye at the Bethlehem 
Steel Company’s plant in Lebanon, Pa. 

The bar leaves the rolls traveling at 
a maximum speed of 1,200 feet per 
minute, or nearly 15 miles an hour. A 
photoelectric tube, sensitive to very 
slight changes in light intensity, is lo- 
cated above the patch of the red-hot bar 
as it moves along the rolls of the 
“run-out” table. When the end of the 
hot bar passes under the General Elec- 
tric tube, the change in light sets up a 
weak current in the tube. This current, 
amplified, sets up a chain of operations 
which are not finished until the bar is 
cut to length. 

When the photoelectric relay is ener- 
gized, a contactor closes and a 220-volt 
circuit is established. This circuit closes 
two larger contactors, one of which 
starts the motor which drives the cut- 
ting shear. By the time this shear is 
ready to cut, the bar has passed along 
the rolls the predetermined distance and 
the cut is made at the right place every 
time. 

The other large contactor, mean- 
while, has started another relay work- 
ing. This relay measures off a pre- 
determined length of time and then 
closes a circuit to operate another con- 
tactor. As a result, a “kick-off” device 
operates at just the right time to push 
the bar sideways off the rolls, thus mak- 
ing way for the next bar. 

But the cycle is not yet complete. 
After the bar is removed from the rolls 
it drops upon a “bed rocking” mech- 
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A photo-tube above the red-hot bar, 
operates relays and a cut-off saw, 
cutting bars in even lengths 


anism whose function is to move the 
rod slowly sideways, giving it time to 
cool, until it drops off at the discharge 
point of the mill. 

Once the machine is set, all the bars 
are cut off at the same length. To 
change the length of the cut it is merely 
necessary to move the photoelectric tube 
to another point above the “run-out” 
table. 


Banks prevent mistakes 
by stopping noise 


BANKS ARE NOT SUPPOSED to make mis- 
takes and one way to stop making them, 
say acoustical engineers of the Johns- 
Manville Company of New York City, 
is to reduce noise. New banking quar- 
ters of the City Bank Farmers Trust 
Company, on Wall Street in New York 
City, have been equipped with noise- 
absorbing materials installed on walls 
and ceilings wherever necessary to 
deaden the usual office clatter due to 
voices, telephone bells, typewriters and 
other noise makers. Thus “there is no 
more strain on the nervous system of 
employees,” the experts state, and “ac- 
curacy is the result.” 

The effect of quiet offices in lessen- 
ing the number of mistakes is by no 
means confined, it is asserted, to the 
kinds of mistakes caused by imperfect 
hearing, like telephone conversations 
misunderstood because of a noisy room. 
Purely individual mistakes, such as those 
in filing or bookkeeping, also are fewer 
in quiet surroundings. 

Comparative tests in the Rike-Kumler 
department store at Dayton, Ohio, also 
showed, it is said, a reduction of 24.5 
per cent in errors when 85 per cent of 





the noise was stopped. Not only are 
noisy surroundings distracting to office 
workers and thus increase carlessness 
but noise increases strain and fatigue, 
causing more mistakes. Mistakes cost 
American businesses billions of dollars 
every year. 

All offices some day will be equipped, 
acoustic experts predict, with noiseless 
machinery, noise-proof windows, noise- 
absorbing walls and ceilings and other 
devices for quiet,—not as a luxury but 
as a proven good investment in reducing 
the cost of blunders. 


+ 


lron mine plants use 
p 
photocell control 


How tHE MontTrEAL MINE near Iron- 
wood, Mich., successfully employs photo- 
cells to signal the passage of skip hoists, 
is explained by A. H. Hubbell in a re- 
cent issue of Engineering and Mining 
Journal, 

The No. 5 shaft house makes use of a 
photoelectric cell on the headframe mem- 
bers, which signals the hoistman when- 
ever a skip goes into the dump or comes 
out of it. The skipways are spanned 
by a beam of light, the ray projector 
and the receptor being on opposite sides 
of the shaft, so that one cell serves both 
skips. Whenever a skip intercepts this 
beam, a lamp lights up on the hoist- 
man’s panel. “This is the second of two 
applications of the photoelectric cell that 
I noted recently in the Iron Country,” 
writes Mr. Hubbell, “the other being 
at an ore-sintering plant in Minnesota, 
at which one of these cells is used to 
control the speed of the sintering 
machine to assure a bed of even depth.” 
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Thermionic tube to heat 
steel furnace 


A THERMIONIC TUBE apparatus is being 
constructed in Manchester, England, 
by the Metropolitan-Vickers Electrical 
Company, for use as source of oscilla- 
tions in heating a 150-Ib. steel-melting 
furnace in Sheffield. It will be the first 
of its kind to be used for industrial 
purposes, and will replace the usual 
high-frequency generator. It is ex- 
pected that this installation will be com- 
pleted in about four months. The tube 
will operate on the same principle as 
the 500-kw. continuously evacuated 
radio tube, the largest of its kind in 
the world, recently completed for the 
British Post Office radio station at 
Rugby. 
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Photocell saves 10 per cent 
by accurate counting 


A NOVEL INSTALLATION of photoelectric 
relays is in use in the Chicago fac- 
tory of the Container Corporation of 
America. This is employed for count- 
ing butter cartons. Previously, the com- 
pany had sold its butter cartons by 
weight, but owing to the fact that the 
wax on these butter cartons varied, it 
was always necessary to allow 10 per 
cent overweight to make sure that the 
customers were getting the proper num- 
ber. The use of a photoelectric cell 
relay now counts out the exact number 
and saves the Container Corporation of 
America considerable money. The equip- 
ment used was furnished by the G.M. 
Laboratories of Chicago. 
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Machine throws out bad beans 
By B. S. HAvENS 


THIS BEAN-SORTING machine, designed 
by the firm of Hammerslag & Tinkham 
of Grand Rapids, Mich., in association 
with the General Electric Company, 
‘looks over’ navy beans and throws out 
all those which do not meet the required 
standard of whiteness. 

Brown or otherwise discolored beans 
are considered a poor grade. To sort 
them from the white ones has always 
been an expensive and unsatisfactory 
job. Not only are many such beans 
actually bad but there is also a psycho- 
logical prejudice against dark beans. 
\s a result the new machine is expected 
to be of great value to the industrv. 

By means of the photoelectric tube 
the machine inspects the beans one by 
one as they pass on their way to be 
packed. As long as white beans pass 
in review, the eye of the machine is un- 
affected. But the appearance of a dark 
bean sets up a veritable electronic storm 
—a relay clicks and a metal finger 
reaches out, deflects the bean and causes 
it to drop into a separate container. 

In operation, beans to be sorted are 
ted into a hopper on the machine. Pass- 
ing under this hopper is a drum with a 
number of small apertures around its 
circumference, and with a constant suc- 
tion drawing air through the holes. 
Beans are thus picked up by suction and 
carried around on the edge of the drum. 
On their way to the sorting eye they 
pass a mechanical “patter” which ad- 
ijusts them to the correct position so 
he electric eye can view them properly. 

The viewing chamber in which the 
lectric eye watches the beans is so 
irranged that intense light falls on each 
bean as it passes in front of the photo- 
electric tube. The revolving drum 
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moves in small jumps, pausing a moment 
petween jumps, and thus there is a 
brief period during which each bean 
rests in front of the sorting eye with- 
out movement, thus preventing any 
shadows from interfering with the ac- 
curacy of the device. 

Commercial application of the new 
device is expected to be made by the 
Electric Sorting Machine Company, a 
new corporation formed to introduce 
the machine to the bean sorting industry. 
A new elevator will be built near the 
bean district which will house a battery 
of two hundred of the photoelectric 
bean sorters. It is estimated that such 
a quantity of machines will easily sort 
at least a carload (approximately 40,000 
lb.) of beans a day. 
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Closed throat opened 


by short-wave heating 
By Dr. E. E. FREE 


A MAN WHOSE THROAT was opened by 
radio waves after ordinary surgical 
methods had failed was reported re- 
cently to the Academy of Sciences, in 
Paris, by the veteran experimenter in 
this field, Professor J. A. d’Arsonval, 


+. 
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DEVICES IN INDUSTRY + + 


as a case treated by Dr. Bordier. The 
victim had drunk a strong solution of 
caustic potash or “potash lye.” The 
result was a severe corrosion of the 
tissues of the throat and esophagus so 
that the latter tube, connecting the 
mouth with the stomach, closed up en- 
tirely. The surgeon in charge of the 
case then made an opening directly into 
the stomach and the patient was kept 
alive by liquid food supplied through 
this opening. In this condition, with 
the esophagus altogether closed so that 
swallowing was impossible, the patient 
came to Dr. Bordier. For a period of 
twenty minutes each day Dr. Bordier 
passed through the chest at the spot 
where the esophagus had grown to- 
gether, powerful currents of high- 
frequency currents. After four days a 
tiny passage opened through the obstruc- 
tion caused by the caustic scar. In a 
few more days the esophagus opened 
altogether. The cause of the remark- 
able cure, Dr. Bordier and Professor 
d’Arsonval believe, is that local heat 
created by the radio currents in the part 
of the esophagus damaged by the caustic 
liquid, brought much more fresh blood 
to the parts and aided the absorption 
of the scar tissue so that the esophagus 
opened again. 


+> 


ONE OF 200 PHOTOCELL BEAN SORTERS 








Two hundred of these photo-electric sorters are to be installed to comb over 
a carload of beans a day 
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Universal 
tube test 
equipment 


By O. H. BREWSTER and 
KARL F. MAYERS 
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URING the past year, developments in radio tube 
design have been of such a nature as to neces- 
” sitate complete revamping of all test equipment. 
For laboratory use, it is essential to have available test 
equipment which can be readily set up to accurately 
measure all standard types of tubes, and at the same 
time, the equipment must be so designed as to permit 
set-ups not ordinarily used in connection with routine 
characteristic checks. With the above in mind, the 
authors worked out an extremely flexible board which 
can be set up for any routine test by plugging in the 
proper meters and setting the selector switch for the 
type under test. Moreover, by the use of the unused 
sections of the selector switch, it will be possible at any 
future date to re-arrange test circuits to accommodate 
other conditions which may arise. 
The testboard shown in the photograph, is made up 
of four distinct units, all of which may be easily removed 
from the main unit. 


Power supply and battery charger 


Three independent power supply systems are used to 
supply screen voltage, plate voltage, and grid voltage. 
The regulation of the plate and screen voltages is 
obtained by a carbon pile resistor which is a part of the 
voltage divider system. To obtain maximum voltage 
with minimum regulation, the new type 280 M mercury 
vapor rectifier tubes are used in the plate and screen 
units. Grid bias is supplied by a separate unit and regu- 
lation is obtained through a 2,500-ohm potentiometer 
connected across a section of the voltage divider. An 
additional resistor is used in series with the potentiom- 
eter to act as a vernier adjustment. 

Power supply units are built up on one chassis with 
all leads brought out to a terminal strip. The chassis 
is mounted directly below the main control panel. 

In the compartment on the left of the desk, a complete 
“A” battery supply is installed. Batteries are constantly 
being charged while the board is not in use, by means 
of an 866 mercury vapor rectifier tube which is con- 
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Entire tube test apparatus is installed 

in a standard office desk making an 

examination for defects a simple and 
time-saving procedure 


nected in series with an incandescent lamp to regulate 
the charging rate. The entire unit is arranged on a 
steel angle-iron tray so that the complete battery unit 
may be easily removed for inspection. 

On the upper right-hand side of the desk is a com- 
pact short-circuit checker and pre-heater. There are six 
sockets for 5-prong types, and two sockets for 4-prong 
types. A small single-pole double-throw switch changes 
the voltage from 24 to 7 to take care of the preheating 
of the new automotive series, types 236-7-8. Short 
circuits are indicated by a series of lights along the front 
of this unit. 


Meter and control panel 


All meters, with the exception of the gas meter, are 
brought out to single circuit jacks located at the side of 
each meter. The eight meters on the left are volt meters 
to cover every range from a fraction of one volt to 
300 volts. Similarly, the meters on the right cover all 
current ranges. 

The control panel acts simply as a switching unit to 
set-up various circuit connections. Switching is greatly 
simplified by the use of a Jewel gang switch which 
makes it possible to use only two sockets, a four and a 
five prong, and by means of the switch, set up any con- 
nection to the sockets which may be desired. 

The anti-capacity switch to the left of the gas meter is 
used to change the grid polarity from negative to posi- 
tive, and the anti-capacity switch at the right of the gas 
meter changes the circuit from emission to plate current 
and gas test. In order to protect all meters against over- 
load and short-circuited tubes which might carelessly be 
placed in the socket, a double relay system has been 
used. The three-knobs on the right-hand side of the 
main panel regulate the sensitivity of the relays in series 
with the plate, screen, and emission current circuits. 


Cathode to filament short test 


For each set-up, the relay sensitivity is adjusted so 
that the meter will be shorted out the instant full scale 
deflection is reached. 

In addition, series cut-out relays are used in the plate 
and screen voltage supply lines to disconnect the high 
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voltage supply when the load exceeds the safe carrying the plate, measure the gas current. All that is necessary 

capacity of the power supply. to make the ionization test with this equipment is to turn 
A rather unique method of detecting a short between the selector switch to the position marked 201A ioniza- 

the heater wire and the cathode, has been used in this tion and apply the desired voltages to the plate and grid 

board. The coil of a relay is connected in series with a of the tube. 

single flashlight battery, and one side of this circuit is 

connected to the heater while the other side is connected 

to the cathode. If a tube is inserted in the socket which 

has a short from cathode to heater wire, the relay closes, Although this test equipment is designed primarily for 

ringing an alarm. This method of testing has been static tests, dynamic characteristics may be obtained by 

found far superior to visual methods, due to the fact that plotting a family of curves, and computing from the data 

from the cathode to heater a short is extremely rare, so obtained, plate resistance, mutual conductance, ampli- 


and consequently test operators might carelessly over- fication factor, undistorted power output, etc. 
look an occasional defect. 


Dynamic characteristics 
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panel and a gas current meter in the desk top are 
controlled by jacks and switches to test all modern 
tubes 
































For precision laboratory measurements of all char- 
acteristics, the test equipment described in this article 
used in conjunction with an accurately calibrated dynamic 
bridge, offers a rapid and efficient method of testing all 
types of tubes. 

The arrangement of the apparatus in an office desk 
puts all the meters within easy view of the operator ; the 
control jacks and switches can be easily reached. The 
entire equipment is designed to speed the testing of tubes. 

The circuit diagrams shown above give the essential 
connections of the various pieces of apparatus including 

























































A "battery and | 
charger circuit 
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battery WOV,AL. and short test power supply system, protective relays for the meters, etc. 

Although the ideas set forth in this article are basically 

Power supply equipment for the tube testing board. fundamental, it is the belief of the authors that the 

Leads are brought out to a terminal strip connect- equipment is unique in that it incorporates many ideas 

ing with similar terminals on the testing panel heretofore never assembled in a single piece of test equip- 
proper ment. 
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Three little electrons 


NCE again the world of business and inter- 
national finance is wracked as the value of 
gold changes, and the prices of commodities con- 
sequently drift downward. We went through 
upheavals in 1914, again in 1918 and in 1921. 
The world we live in seems forever out of pace 
with its yardstick, the glittering metal, leaving 
us all always at odds,—debtors and creditors, 
employers and employees, buyers and sellers. For 
always our financial yardstick tends to expand or 
contract in exactly the opposite direction from 
that in which the rest of commodities are moving, 
compounding the instability. 

It is as if a carpenter working in a changeable 
climate were forced to measure and order his 
building material using a footrule that contracted 
with temperature, while the material itself ex- 
panded. ‘The simplest-minded mechanic would, 
in such a case, at least insist on a footrule that ex- 
panded and contracted with the material to be 
measured, not oppositely. Yet this is more than 
our masters of finance have yet grasped, appar- 
ently. And certainly they seem to have ended up 
to date in just about the same mess as would the 
builder who used similar measuring methads. 

Undoubtedly we shall get out of our present 
unsettlement of the value of gold. But what will 
happen when comes that inevitable day when the 
three extra electrons will be knocked off the lead 
atom, leaving gold, (for the electronic “solar 
systems”’ of the two are identical, except for three 
little electrons in the outer orbit)? Synthetic 
gold will then be simply a matter of Lenard-ray 
tubes and high voltages; its amount merely a 
question of kilowatt-hours. The world’s whole 
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stock of gold today is not large—only a cube 30 
feet on a side, no more. 

The high priests of international finance may 
some day have something else to think about, than 
simply shuffling back and forth the existing stock 
of the world’s 79-electron metal. 


Counting objects without photocells 


HOTO-SENSITIVE devices have heretofore 

had the field of counting and detection all to 
themselves. But Mr. W. C. White of 
Schenectady suggests the interesting possibility of 
applying pure electrostatic amplifier apparatus to 
this purpose, utilizing the new low-grid-current 
tube, which can indicate current flows down to 
10-** amperes and accurately measure to 10% 
amperes. (See Electronics, Sept. 1930, page 
290). 

Such a tube can detect the faintest conceivable 
changes in electrostatic fields. The approach of 
a slightly charged body at several feet is sufficient 
to work positive relay contacts. By setting up 
electrostatic fields between charged plates, and 
passing the articles to be counted or detected 
through this “electrostatic gateway,” the tube 
would respond to each change in electrostatic po- 
tential, and so the counter would count. The 
presence of light or darkness would of course 
have no effect on this non-photoelectric indicator. 
Its operation would depend only on the presence 
or passage of electrically-conducting objects. 


“Radio knife’ goes into 
commercial production 


HE sensation of the 1931 Congress of the 

A American College of Surgeons, at New York 
last month, was the large number of high-fre- 
quency surgical knives exhibited and offered for 
sale. The aisles of the great exhibit rooms in the 
new Waldorf-Astoria were studded with demon- 
strations of beefsteak used to show the many 
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possibilities of the new ‘“‘radio-knife’’ surgery,— 
for deep cuts and light incisions, for cutting under 
water and through mucous, for coagulating, and 
for desiccating malign growths. Inquiry among 
physicians and surgeons attending the meetings, 
showed a decided swing toward the new electronic 
technique, and a willingness to abandon the sharp 
steel scalpel which has been the surgeon’s tool 
since the dawn of history. Particularly were the 
doctors impressed with the single-wire method, 
by which the surgeon’s body radiation provides the 
return circuit. 

The high-frequency knives shown ranged in 
price from $250 to $1500, and are offered in all 
sizes, from portable units to hospital outfits. It 
was estimated that 2000 “radio knives” are now 
in regular use, and that eventually a large pro- 
portion of the nation’s 150,000 doctors will pur- 
chase sets of this kind as regular office equipment. 


oO 


Country life— 


with electronic refinements 
Ge in bridle-paths have always been 


troublesome to open and close, for riders on 
horseback. Either the rider must dismount, or 
must wheel his horse through awkward gyrations, 
as he swings the gate open, and then pushes it shut 
from the other side. But a_ horse-lover in 
Greenwich, Conn., has solved all this with the help 
of a photo-electric cell. When he canters up to 
the gate, the shadow of his horse operates a relay 
and motor mechanism, which opens the gate for 
a few seconds, then automatically closes it again, 
ten seconds after the shadow is removed. In this 
way any number of riders coming up, will have 
the gate held open until the last man has gone 
through. 

Another Greenwich estate owner had trouble 
with his dogs barking in the night, waking the 
neighborhood. As the kennels are a little distance 
from the house, he had his radio dealer install a 
microphone at his bedside, with amplifiers and 
loud speakers in the dog-houses. Now, a gentle 
low admonition from the bedroom, becomes a 
crisp commanding shout in the canine apartments, 
and the blooded hounds, hearing their master’s 
unmistakeable voice, cower and quickly subside. 
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The Wizard's greatest discovery 
—the Edison Effect 


HE greatness of the inventor of the incan- 

descent lamp, the phonograph, the micro- 
phone, the moving-picture mechanism and a host 
of other revolutionary inventions, has been ex- 
tolled in the press these last few weeks. 

Yet Mr. Edison’s greatest contribution is still 
surprisingly little known to the public. It was 
his discovery of the Edison Effect or flow of elec- 
trons from the hot filaments of his early lamps. 
Indeed the busy young inventor of 1883 even went 
so far as to build some bulbs with plates along- 
side the filaments in vacuo, and measured the cur- 
rent which flowed in these pioneer electronic 
rectifiers. 

But too many other interests were pressing him, 
so the electron-flow bulb was simply “noted” and 
put aside. ~Then for twenty years this pregnant 
principle lay idle and unused, until finally in the 
early 1900’s it was made the basis for the now 
diversified family of tubes which underly all radio, 
broadcasting, long-distance telephony, sound pic- 
tures, television, rectification and inversion, the 
hot-filament X-ray, high-frequency surgery, elec- 
tronic musical instruments, and a myriad of other 
latter-day devices. 

Undoubtedly posterity will rank the discovery 
of the feeble flow of electrons in vacuo—the 
Edison Effect—as the most epochal in all the 
Wizard's eventful career. 
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RMA trade show 
in Chicago next May 


PLANS FOR THE 1932 annual convention 
and trade show of the RMA have been 
made so that full advantage may be 
taken by the entire radio industry of 
the sales increases expected next year 
from the national presidential campaign. 
Announcement is made by B. G. Erskine 
of Emporium, Pa., chairman of the show 
committee of the RMA, of plans to hold 
the Seventh Annual Convention and 
Trade Show of the association at Chi- 
cago during the week beginning May 
23, 1932. The Stevens and other hotels 
on Michigan Ave. will again be official 
headquarters. 


ae 


General Gibbs now 
president |. T. T. 


RETIRING AS CHIEF of the Army Signal 
Corps less than four months ago to be- 
come vice-president of the International 
Telephone and Telegraph Company in 
charge of its telegraph, cable and radio 
subsidiaries, Maj. Gen. George S. Gibbs, 
authority on coordinated communica- 
itons, has been elected president of the 
Postal Telegraph-Cable Company, suc- 
ceeding Clarence H. Mackay, who be- 
comes chairman of the board. He will 
have charge of the various expanding 
radio services of the I. T. and T., in- 


cluding the Mackay Radio and Tele- 
graph Company. 
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RADIO A LA CARTE 





Guests at the new Waldorf-Astoria 
may obtain one of these speakers 
for plugging in the “radio socket” 
in each room by calling radio service 
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Higher power broadcasting 


INCREASED RADIO SALES in many sec- 
tions of the country, especially in 
southern states and metropolitan areas, 
are expected to follow the decision an- 
nounced Oct. 1, by the Federal Radio 
Commission granting greatly increased 
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The sensation of the Munich Congress on electrical music was this 
electric piano from which the tones are produced by true audio- 
frequency oscillations 





The march of the electronic arts 


power to fifteen of the most representa- 
tive broadcast stations. 

When the fifteen new high-power sta- 
tions are equipped, reception conditions 
will be improved in many areas, with 
resulting increases in sales of radio 
products. It is expected that some sec- 
tions, notably in the south, where sales 
have lagged because of poor radio re- 
ception, there will be substantial new 
markets open to the radio industry. 
The higher power also is expected to 
greatly reduce interference in metro- 
politan and other districts and make 
available the best and improved broad- 
casting to millions of more homes. 


+ 
High intensity 
low voltage tubes 


CLAUDE Neon Licuts, INc., announces 
the conclusion of agreements with the 
Electrical Products Corporation of Los 
Angeles and with the Claude Neon 
Displays, Inc., of Buffalo, for the man- 
ufacture and sale of the new high- 
intensity low-voltage neon and other 
rare gas products. 

The new product is available at pres- 
ent in three colors—red, blue and green. 
The red tubes have from eight to ten 
times greater intensity and brilliancy, 
and the blue and green tubes, three to 
four times the intensity of the present 
neon tubes. These tubes will operate 
on standard 110-220-volt electric cur- 
rent, for both alternating and direct 
current. The largest outdoor installa- 
tion has been erected on the roof at 
32nd St., and Broadway, New York 
City, for the John David stores. For 
several months the Claude Company has 
had small signs available and the pres- 
ent announcement of plans is made fol- 
lowing the success of these installations. 


+ 


Motorcar radio 


MANY MANUFACTURERS expect radio re- 
ceiving sets to be standard equipment 
on most automobiles within another sea- 
son or two of the automotive industry. 
The Nash and Hupp Companies, ac- 
cording to recent reports, will equip 
all future models with radio sets. Other 
motor manufacturers are reported to be 
planning similar initial radio installa- 
tions in their coming models. 

Several important manufacturers re- 
port increased sales of motorcar radio 
sets, but the initial factory equipment 
by important automobile manufacturers 
is expected to set the pace for wide- 
spread adoption of motorcar radio. 
Tube manufacturers also are expected 
to share largely in the new market. 
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Television expected to use 
ultra-short waves 


WHETHER VISUAL BROADCASTING, Or 
television, is ultimately destined to go to 
the ultra-short waves will be known 
within the next year, in the opinion of 
well informed official and _ unofficial 
observers. Although it is too early to 
gauge the results already achieved on 
the extremely high frequencies between 
43,000 and 80,000 kilocycles (about 7 
to 3.75 meters) some observers are al- 
ready convinced that those will soon 
be the channels regularly assigned for 
the transmission of images by radio. 

Their opinions are based on the fact 
that the present experimental television 
wave-bands, all in the continental fre- 
quency group and each 100-kilocycles 
wide, are too few and now too crowded 
to permit of much further occupancy. 
Much remains to be learned about the 
ultra-short waves, hitherto the “No 
Man’s Land” of radio, but experiments 
so far have been highly promising. 


+. 


Station elimination to be 
fought in higher courts 


REVERSING THE RECOMMENDATIONS of 
chief examiner Ellis A. Yost, the 
Federal Radio Commission has ordered 
WIBO, Chicago, owned by the Nelson 
Brothers Bond and Mortage Company, 
and WPCC, also Chicago, owned by the 
North Shore Church, off the air to 
make way on the 560-kilocycle channel 
for WJKS, Gary, Ind., controlled by 
Ralph Atlass. 

The Commission’s decision follows 
lengthy hearings before Mr. Yost at 


+ 


which the relative public service merits 
of the several stations were argued on 
behalf of WJKS on the one hand by 
Mrs. Mabel Walker Willebrandt and on 
behalf of WIBO by Levi Cooke. Both 
are promient Washington attorneys, 
Mrs. Willebrandt being the former As- 
sistant Attorney General in charge of 
prohibition cases. 

An injunction to keep the stations 
on the air, pending appeal, has been 
sought by station WIBO. This case 
is creating considerable interest because 
of the important precedents it involves, 
both as to the Commission’s exercise of 
power and the test it will bring to 
General Order 102 covering quota 
allotments. 


+ 


Radio City buildings 
to rise in year 


CONTRACTS FOR ERECTION of three of the 
gigantic buildings to rise in Radio City, 
and said to cost in excess of $50,000,- 
000, have already been executed. 

Six thousand men will be employed 
on the three buildings. In November, 
work is to begin on the International 


Music Hall, “the world’s _ largest 
theater,” to be operated by Radio-Keith- 
Orpheum under “Roxy” Rothafel. It 


will be 31 stories high. At the same 
time work is to begin on a sound motion 
picture theater seating more than 3,500 
persons. These buildings are scheduled 
for completion by Oct. 1, 1932. 

About Dec. 1, work begins on the 
central unit of the whole project, a 66- 
story office building containing 2,723,- 
000 square feet of space, more than that 
of any other building in the world. 


+ 


16 MM. SOUND-ON-FILM PROJECTOR 





Projection equipment which uses 16 mm. sound-on-film with 


sprocket holes on one side only. 


Designed by the Westinghouse 


Research Laboratories and later turned over to RCA Victor for 
commercial development 
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676 FEET HIGH 





Vertical antenna of | station 
WABC, Wayne, N. J., is the 


tallest structure of this type 


+ 


75,000 watt Mexican station 
considered serious problem 


INTERNATIONAL COMPLICATIONS that in- 
volve the radio administrations of the 
three largest nations of North America 
are developing from the fact that Dr. 
John R. Brinkley, deposed Kansas 
medico-broadcaster and candidate last 
year for governorship of Kansas, has 
made good his threat to build a power- 
ful radio station in Mexico in order to 
reach his old American audience. 

American and Canadian government 
agents have been watching with keen 
interest the erection of the new 75,000- 
watt station at Della Acuna, Province 
of Coahuila, Mexico, just across the Rio 
Grande from Del Rio, Texas. The 
station has been testing on 735 kilo- 
cvcles with the call letters KER. With 
75,000 watts, it is destined to be the 
most powerful station in the western 
hemisphere. 

Though it is admitted that the station 
has been built with Brinkley capital, its 
erection has been authorized by the 
Mexican government and licensed to a 
Mexican corporation. 
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High frequency and 
superconductivity 


[J. C. McLennan, A. C. Burton, A. 
Pitt AND J. O. WiLHELM] An oscillat- 
ing circuit consisting of a lead coil and 
a condenser made of lead disks sepa- 
rated by insulating spacers of smai! 
diameter was placed in a flask contain- 
ing helium. The natural frequency of 
oscillation corresponded to a wavelength 
of 27.2 m. The circuit was excited by 
means of a UX 112-A tube oscillator 
with grid condenser and leak. The coil 
was placed about three inches below 
the lead circuit. The temperature in 
the flask was lowered to the point where 
lead becomes superconductive; at res- 
onance the electromotive force in the 
lead circuit would be inversely propor- 
tional to the resistance and therefore 
enormous when the resistance of lead 
disappears at 72° absolute temperature. 
The induced current would reduce the 
amplitude of oscillations in the tube. 
3ut the plate current changed only from 
5.5 to 5 milliamp. Even when liquid 
helium appeared in the flask no abrupt 
change was observed so that the con- 
clusion was drawn that  supercon- 
ductivity does not exist for high fre- 
quency currents even near the absolute 
zero. In calculating the results phase 
relations were neglected and the con- 
densers supposed to be perfect—Philo- 


sophical Magazine and Journal of 
Science, September, 1931. 

+ 
Graphical study of 
maximum output 
[KAMMERLOHER] Description of a 


simple and rapid method for the exact 
fixation of maximum available output 
from a loudspeaker tube with the help 
of the static characteristic, together 
with experimental methods for the con- 
firmation of the results.—E.N.T., Berlin, 
September, 1931. 


— 


Radio-frequency 
A and B Supply 


[EDELSTEIN] Experimental work on 
this neglected field, giving the advantage 
that the receiver is completely separated 
from the mains. In ‘the set described, 
one tube as oscillator supplies filament 
and anode voltages to a normal battery 
receiver, the filament current being con- 
trolled by a condenser and the (B and 
C) voltages by resistances in the usual 
way.—Funk, Berlin, September 25, 1931. 
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HERE AND ABROAD 


Braun tubes for television 


[ZeEITLIN] Study of these tubes, es- 
pecially from the point of view of 
difficulties arising in practical use; 
for example, the space-charge effect 
and the possibilities of removing 
it by the use of gas-filled tubes or by 
a polarizing resistance in the anode 
circuit; “wandering” of the actively 
emitting area of the cathode and its 
effects on the image, etc. The author 
considers however that in “two or three 
years” this tube will be generally used 
for television—Funk, Berlin, Septem- 
ber 18, 1931. 


. 


Detection, “linear” and power 


[TELLEGEN] Study of plate and grid 
detection with special reference to the 
Philips receivers, the author being an 
engineer with this company. — Radio 
Giornale, Milan, August, 1931. 
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Current impulses of 
rectangular wave-form 


[A. J. Mappockx] British Thomson- 
Houston Company. When using a paral- 
lel inverter circuit in which two Thyra- 
trons are tied together by the capacitor 
C, (see Electronics, April, 1931), a 
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considerable strength may be obtained 
by introducing sufficient resistance into 
the oscillating timing circuit so that 
the grid of the first Thyratron remaius 
sufficiently negative and prevents the 
tube from restarting near the peak of 
the second oscillation of the timing 
circuit. For times greater than about 
0.02 sec. (L = 20 henrys, C = 8 yf) an 
oscillating neon tube is used in the tim- 
ing circuit. The current is more nearly 
rectangular and the circuit more flexible 
in the cathode lead (output in R) than 
when the current in the anode resistance 
is used owing to the presence of the 
condenser C,.— Proceedings Physical 
Society London, July, 1931. 





Recorder of 
tube-characteristics 


[Von ArDENNE] An alternating voltage 
is applied to two of the plates of a 
Braun tube and_ simultaneously a 
variable portion of this (through a 
potentiometer) to the grid of the am- 
plifier tube under test, the voltage drop 
across a resistance in the anode circuit 
being applied to the two other plates 
of the Braun tube. The characteristic 
curve is thus rapidly traced; the axes 
can be seen by short-circuiting one or 
the other pair of plates. In practice, 
difficulties arise because the resistance 
in the anode circuit must be kept low 
as compared with internal resistance of 
the tube under test, hence the voltage 
applied to the Braun tube is low. It 
can be amplified by the use of a second 
tube, but in this case phase shifts oc- 
cur, and there is also a delay in chang- 
ing from the recording of the axes to 
that of the characteristic, due to the 
time taken by condensers associated 
with the circuit to discharge. Full 
descriptions are given of the means 
taken to avoid these difficulties and of a 
practical apparatus for mains supply 
based on these principles—Funk Mag- 
azin, Berlin, October, 1931. 
+ 


Purification of magnesium 


[W. KAUFMANN AND P. Srep er] I. G. 
Farben Labor., Griesheim. Thanks to 
improved methods the purity of the 
technical product may reach 99.85 per 
cent. Distillation or sublimation may 
be used to purify it still further. 
Although the vapor-pressure is equal 
to 2 mm. of mercury at 650° C., it is 
necessary to distil it at much higher 
temperatures on account of the heat 
required to keep the metal liquid, and 
the danger exists then that the metal 
carries impurities with it. Sublimation 
can be carried out under commercial 
conditions between 500 and 650 deg. C. 
at pressures from 0.05 to 2 mm. Hg. 
The solid metal deposits in well formed 
metal crystals of 99.99 per cent purity. 
There remains a black powder consist- 
ing of iron, silicon, copper, manganes¢ 
and aluminum. A_ second or third 
evaporation yields a material in which 
no impurities can be detected either 
chemically or spectroscopically. In the 
United States the price of magnesium 
has decreased during the past 15 years 
from $5 per Ib. to 30 cents per Ib. in 
carloads. (Ind. and Eng. Chemistry, 
October, 1931) so that it forms a cheap 
getter for vacuum tubes.—Zeitschrift f. 
Elektrochemie, August-September, 1937. 
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Telephone lines for 
radio programs 


[K. Horerrner] German P. O. 
thirty important German transmitters 
are connected by means of underground 


The 


cable lines. In most cases the ordinary 
telephone cables could be used, because 
their core is provided with four well 
shielded wires intended originally for 
service communication. This line was 
provided with induction coils and audio 
amplifiers so as to transmit all the 
frequencies between 100 to 6,400 cycles 
equally well. Experiments have shown 
that losses above 5,000 cycles would be 
noticeable to even an average ear, and 
when new cables are laid provision is 
made to reproduce all the frequencies 
up to 8,000 cycles equally well, that is 
with less than 0.3 decibel difference. 

Induction coils of 9.4 mh. are placed 
every 14 mile and amplifiers every 45 
miles. The line is flat between 1,000 
and 7,000 cycles, but falls off below 
1,000 cycles, the difference between 50 
cycles and 6,400 cycles amounting to 3 
decibels. A two-stage amplifier with 
rejector circuit between the first and 
second tube equalizes the difference. 
Special Siemens and Halske tubes 
(OCk) are used, which produce less 
than 0.9 per cent linear distortion at 
50 milliwatt output. The core is made 
of a special iron powder. Due to 
changes in resistance and leakage the 
higher frequencies might gain 3 de- 
cibels in summer, but compensation 
may be switched on in the amplifiers. 
The peak intensities of the sound are 
measured by means of a detector tube 
with grid and condenser preceded by 
a network which allows the tube to 
integrate peak values over about 20 
milliseconds. 

The presentation of the article before 
the Society of Electrical Engineers was 
accompanied by a demonstration in 
which music or speech was sent over 
a net of 400 miles back to the meeting 
place so that a comparison between the 
outgoing and the returning frequencies 
could be made. By means of filters, 
hands of 50, 100, 1,000 cycles, etc., 
could be passed. Suppression of fre- 
quencies below 100 cycles or above 
8,000 cycles was difficult to observe in 
ordinary programs, and any future im- 
provements will only be concerned with 
the range from 50 to 8,000 cycles.— 
“lektrotechnische Zeitschrift, August, 
1027. 

+ 


New Russian Radio 
“Five-Y ear Plan” 


Wicce] The former Five-year plan 
having proved unsatisfactory a com- 
lete reorganization has taken place. 
'p to now practically nothing had been 
lone, divided responsibility having led 

serious delays and shortage of tubes 
aving proved a particularly serious 
bstacle. Further, the Radio Plan had 
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to be extended since shortage of 
metals has made many of the proposed 
land-line extensions impossible and 
they will have to be replaced by radio 
communications. Very full details of 
the new plan are given, with map and 
statistics—the following are a few of 
the chief points only: Fifty short-wave 
senders (10 and 20 kw.) for the chief 
internal communications, one thousand 
similar transmitters but of one kw. only 
for the communications within provin- 
cial areas, a small increase in the total 
number of broadcast transmitters but a 
very large increase in the total power 
(63 for 60 stations but 2,620 kw. in 
lieu of the present 444), special atten- 
tion to the development of set-less re- 
ception (i.e. where a central receiver 
distributes two programs by wire to 
subscribers who can choose between 
these two only) rather than reciver- 
reception, it being intended that 75 
per cent of the total listeners shall have 


no receivers.—Funk, Berlin, Oct. 8, 
1931. 
+ 
Bridge method for 
echo measurements 
[HoLLMANN AND SCHULTER] (From 


the Heinrich Hertz Institute and the 
Darmstadt Technical High School). 
Description of a method in which the 
time of dying away of the echo is com- 
pared with the discharge time of a 
condenser. To avoid the need for the 
use of a galvanometer of very high 
resistance the two arms of the bridge 
feed this through two amplifier tubes 
and not directly. The effects of inter- 
ference (standing waves, etc.) are bet- 
ter eliminated by a balanced arrange- 
ment of condensers and diodes (de- 
scribed) than by the use of a varied 
(“wobbled”) tone. — E.N.T., Berlin, 
September, 1931. 


+ 








Phonograph registration 
on film 


[BracHeTtT] Description of the method 
of Huguenard, in which a film of the 
normal cinematograph type receives the 
sound-record by variations in its thick- 
ness (made by a heated stylus). The 
resultant record can be reproduced by 
a needle which is stated to cause no 
wear on the film; or by the variations 
of refraction of light passed through 
the film and actuating a photocell. 
Further, these latter variations being 
imperceptible by the eye, the record can 
be made on the unsensitized side of 
a cinematograph film, thus adding sound 
without reducing the width of the 
image.—Science et la Vie, Paris, Octo- 
ber, 1931. 


+ 


Loudspeaker as speech 
recorder 


[KeTTERER] For scientific study it is 
desirable to translate speech-sounds 
from gramophone disks into a graphical 
form; mechanical methods have proved 
unsatisfactory and oscillographs too 
costly. A simple method is described, 
in which the recorder is a four-pole 
system as used in a normal electromag- 
netic loudspeaker, the membrane being 
replaced by a fine metal point ending in 
a straw and parchment style, and this 
recording on a blackened rotating cylin- 
der. The record is played through a 
normal audio-frequency amplifier, but 
special filtering to remove all mains 
frequency is necessary. The possibilities 
and limitations of the system from a 
linguistic-phonetic point of view are 
fully dealt with and examples of the 
curves obtained are given—Funk, Ber- 
lin, August 14, 1931. 


+ + 


German radio receiver for the ultra-high frequencies described by Eduard 
Karplus at Rochester IRE meeting, November 10 








The magnetic coil for 


focussing electrons 


[E. Ruske AND M. Knott] Berlin W. 
Rogowski, Aachen Institute of Tech- 
nology H. Dicks. When short coils are 
used for gathering the electrons emitted 
from a cold cathode of an oscillograph 
into a narrow beam, the electrons have 
to pass through a magnetic field the 
strength of which varies rapidly along 
their path. It is possible to show 
(H. Busch) that such a short coil acts 
exactly like a lens; placed at the dis- 
tance a from the source of electrons, 
it gathers the electrons into a pencil 
which forms an image of the source 
at the distance b from the coil such that 


79 ees 
a6 F 


where f is the focal length of the 
“magnetic lens.” When a diaphragm 
is used before the cathode, the hole in 
the diaphragm of diameter D (0.4 mm.) 
may be considered as the source, pro- 
vided that it is not much smaller than 
the image d, and in this case d/D = b/2. 
The focal length f depends upon the 
electron velocity or plate potential 
and the field strength or the number 
of ampere-turns N of the coil radius r 
and for all practical purposes (E from 
30,000 to 70,000 volts, current 0.05 to 
1 milliamp, pressures below 5 & 10° mm. 
of mercury) N’? = 96,800 Er/f. A rec- 
tangular coil of sides / and m is equiv- 
alent to a circular coil of diameter 
1+-m. By inclosing the focussing coil 
in an iron mantel leaving an inner 
air space one can decrease considerably 
the effective ampere windings of the 
coil. 


Rogowskis experiments 


During the past four years Rogowski 
used an additional coil between cathode 
and diaphragm which makes the elec- 
trons pass through a very small spot 
in the diaphragm hole. When using 
this auxiliary coil alone the gain in 
intensity is such that a brilliant white 
spot is produced on the fluorescent 
screen of zinc sulphide, 2 cm. in diam- 
eter and as bright as a source of 50 
candles (for 55,000 volts, 78 microamps. 
or 35 lumens per watt). With both 
coils and a photographic plate placed 
behind the screen in the tube, it is pos- 
sible to record the separate oscillations 
of a wave of a few meters wavelength 
at a writing speed of one-third the 
velocity of light. Higher speeds are 
rendered impossible on account of the 
increase of mass of the electron when 
its speed increases. Outside photo- 
graphs give a speed of 2,000 km., but it 
is hoped to reach 10,000 km. 

Oscillograph tubes of glass are satis- 
factory when a cylindrical electrode is 
added either inside or outside the tube. 
—Zeitschrift tech. Physik, August, 
1931. Elektrotechnische Zeitschrift, Oc- 
tober, 1931, Archiv f. Elektrotechnik, 
July, 1931. 
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Sensitized potassium 


photocells 


[R. SuHRMANN] Dresden Institute of 
Technology. Extending an idea pre- 
sented in an article published in Elec- 
tronics, February, 1931, the author 
starts from the theory that the high 
selective emission of metals is due to 
a compound of the metal being formed 
when sensitizing it, this compound 
being deposited on a suitable conducting 
support and covered by a film of the 
same or another metal. The layer 
formed by the compound, potassium 
hydride for instance must be so thin 
as to remain conducting. The experi- 
ments show that when the surface of 
a pure potassium cell is treated with a 
substance which combines with potas- 
sium naphthalene, for instance, the high 
selective emission appears as soon as 
a new potassium film is made to deposit 
upon the layer formed by the com- 
pound. A substance which does not 
react with potassium, paraffin, for in- 
stance, or ordinary hydrogen, gives no 
selective sensitivity in contrast with 
oxygen, sulfur, selenium and tellurium. 
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Response of Suhrmann’s photocells 
Selective emission appears when a 


thin film of potassium is deposited on 
silver which has been slightly oxidized 
by passing a discharge through the cell 
as an apparently monatomic potassium 
layer is being deposited upon the silver 
oxide, the sensitivity shifts toward 
longer wavelengths and the maximum 
emission is enhanced. With a thicker 
potassium film the surface assumes a 
violet color, the sensitivity in the yellow 
decreases slightly, but the peak in the 
blue becomes still higher. When the 
potassium film becomes visible to the 
eye the entire emission drops to low 
values. A sensitive photocell consists 
therefore of three layers: a conducting 
support, a film of a metal compound and 
a film of pure metal. The peak sen- 
sitivity depends on the thickness of the 
compound, its height upon the thickness 
of the metal film.—Zettschrift fiir Elek- 
trochemie, August, September, 1931. 


Photoelectric method of 
measuring yarn levelness 


[G. R. Sransury] Wool Industries Re- 
search Association. From the spinner’s 
point of view one of the most important 
qualities of yarn is its levelness or 
evenness. Mechanical methods of con- 
trol, however, are laborious; in one 
method, for instance, 1,000 weighings 
have to be made to obtain a good value 
for the coefficient of variation. By 
mounting a photocell under an illumi- 
nated slit over which the yarn was 
passing a varying photoelectric current 
can be produced corresponding to the 
amount of light cut out by the vary- 
ing width of the yarn. Instead of 
using the yarn itself to block out 
the light it is more satisfactory to 
use an image of the yarn as this can 
be focussed accurately on the plane of 
the slit and is black no matter what 
color yarn is being tested. A beam of 
light illuminates a circular hole cut in 
a brass plate in front of which the 
yarn passes over two stainless steel 
guides. A magnified image of the yarn 
is formed on a slit of adjustable width. 
The light transmitted falls on a ground 
glass plate and is diffused over the 
active surface. A vacuum cell and a 
Lindemann electrometer were used.— 
Journal of the Textile Institute, August, 
1931. 


+e 


British patents forecast 
American issues 


BECAUSE PATENTS IN ENGLAND are 
granted and descriptions are published 
considerably before their issuance in 
this country, a survey of abstracts pub- 
lished by the British Patent Office pro- 
vides an excellent advance insight into 
the state of the art, and the probable 
advent of American patents. 

In this issue of Electronics important 
British patents are digested—an ampli- 
fication of the scope of the patent digest 
department which will become a regular 
feature. 


+ 


Corrections 


THE EDITORS REGRET efrors occurring 
in October Electronics. In Mr. Olken’s 
article on the use of oscillating tubes 
in industrial control, the accuracy with 
which the electronic micrometer could 
measure thickness, and other measure- 
ments mentioned, was wrongly stated. 
A half-inch deflection on the ultra- 
micrometer results from a change in 
thickness of 0.0001 inch and not as 
printed 1/0.0001 inch which would, of 
course, be 10,000 inches! 

In Mr. Sutherlin’s article on measure- 
ment of grid-current the resistance used 
in the grid circuit, mentioned in the 
final paragraph should be 4,000 meg- 
ohms, not 400 megohms as printed. 
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+ NEW PRODUCTS 


THE MANUFACTURERS OFFER 


Light beam control relay 


THE RELAY DEVELOPED by the Allen- 
Bradley Company, 1311 S. First St., 
Milwaukee, Wis., is applicable to the 
following devices: Counting relays, 
limit switches, alignment controls, sort- 
ing devices, automatic smoke detectors, 
position indication devices, traffic signal 
relays, and many others. The unit con- 
sists of a photoelectric tube which is 
connected to the amplifier tubes and re- 
lay through a flexible connecting cord. 
By adjusting a condenser, the relay can 
be made to operate at various values of 
light intensity. No appreciable power 
is consumed when the relay contacts are 
open. The capacity of the contacts is 
19 amperes at 110 volts, a.c. non-in- 
ductive load. This relay is also avail- 
able with all the parts, including the 
photoelectric tube, enclosed in a water- 
proof cast-iron case with window for 
out-door operation. — Electronics, No- 
vember, 1931. 
= 


Alternating current relay 


\ QUICK-ACTING RELAY which provides 
firm, non-chattering contact when oper- 
ated on alternating current is one of 
the recent achievements of Automatic 
llectric, Inc., 1033 W. Van Buren St., 
hicago, Ill. This relay is of unusually 
arge capacity, and makes possible, for 
the first time with a.c. relays, the use of 
complex multi-spring assemblies of 
inake, break, and make-before-break 
contacts. The contact springs may be 
ounted in one or two groups, each 
msisting of six springs or less. Con- 





t points can be supplied, when spe- 
ied, to handle currents of up to ap- 
‘ximately one-half ampere a.c. or d.c., 
50 volts. Operating current may be 
any voltage from a few volts up, 
1 of any frequency from 16 to 66 
les, or more. An aluminum-finished 
p-on cover may be supplied to protect 
working parts of the relay. This 
er is only 33 in. by 2 in. by 13 in. 
size, and encloses the entire relay, 
“lectrontcs, November, 1931. 
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Improved potentiometer 
pyrometer 


THE IMPROVED L and N potentiometer 
pyrometer, “Micromax,” is announced 
by the Leeds & Northrup Company, 
4901 Stenton Ave., Philadelphia, Pa. 
Manufacturers claim a new high level 
of accuracy, reliability and automatic 
operation in the “Micromax,” and also, 
that the instrument requires no manual 
adjustments or attention. The instru- 
ment circuit is standardized auto- 





matically, every 45 minutes or less, giv- 
ing a closer adjustment than is obtained 
manually. A new catalog No. 87, 
describing the instrument in detail, has 
been issued and will be sent upon re- 
quest by writing the company direct.— 
Electronics, November, 1931. 


— 


New synthetic resin 


A NEW HEAT-REACTIVE molding com- 
pound is now being produced commer- 
cially in the plant of Toledo Synthetic 
Products, Inc., Toledo, Ohio. This 
urea-base compound, called ‘Plaskon,” 
was evolved at the Mellon Institute 
under a series of Industrial Fellowships 
sustained by the Toledo Scale Company. 
Copies of the report may be obtained by 
interested persons upon direct request 
to the Institute. “Plaskon” molding 
compound is said to be easily preformed, 
and it is pointed out that this prop- 
erty, in conjunction with the high speed 
of cure, makes possible rapid low-cost 
mass fabrication by the molder. Fabri- 
cated “Plaskon” is claimed to be unex- 
celled in color possibilities, combining 
bright colors with a hard, lustrous sur- 
face. Its base shade is one of neutral 
translucency, permitting pigmenting to 
give all colors of any intensity, either 
opaque or translucent. Infinite variations 
in mottled or striated effects are pos- 
sible-—Electronics, November, 1931. 


Speed spot welding machines 


fHE EISLER ELECTRIC CORPORATION, 
740 South 13th St., Newark, N. J., an- 
nounces the expansion of its line of 
speed spot welders. The range now 
covers 4 to 35 kva. with machines of 
the following capacities: 4, 1, 3, 5, 10, 
20 and 35 kva., capable of handling from 








.0005 in. to $ in. combined thickness of 
steel. The principal advantages claimed 
are: Speed in production, uniform 
welds, positive and smooth in action, 
simplicity of construction, few work- 
ing parts, rugged and compact, wide 
range of heating steps and low mainte- 
nance cost. — Electronics, November. 
1931. 


+ 


Molded case construction 


THE USE OF A BAKELITE molded case 
has permitted the Paragon megohmer 
generator to be of heavier construction 
without increasing the total weight of 
the unit. High dielectric and mechan- 
ical strength were additional factors 
which influenced the choice of this 
molded material for the megohmer case. 





The case is made up in two sections. 
For further information, write the Bake- 
lite Corporation, 247 Park Ave., New 
York City. — Electronics, 
1931. 
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Remote control switch 


Tue INDUSTRIAL CONTROLLER DIVISION 
of the Square D Company, 710 S. Third 
St., Milwaukee, Wis., announces Class 
2510 W5, a compact and rugged manual 
starter. The three-pole starter is de- 





signed to control across-the-line single 
and polyphase motors of 2 hp. or less. 
It is suitable for general applications 
where remote control and low voltage 
protection are not essential. Push-but- 
ton operation, low price and compact- 
ness are the outstanding features of the 
manual starter. Overload protection is 
provided by time limit thermal relays 
which are front re-set and require no 
replacement of parts after operation. 
Tripping of either relay opens all three 
lines. The starter is arranged for wall 
o1 pedestal mounting. Approximate di- 
mensions of the starter are: width, 44 
in., height, 74 in. and depth, 33 in— 
Electronics, November, 1931. 


+ 


Tube development 
to improve auto radio 


A NEW RADIO TUBE to overcome the 
limited power of present-day automobile 
radio sets is now in the experimental 
stage at the laboratories of the Arcturus 
Radio Tube Company, Newark, N. J. 
The manufacturers claim that this new 
tube with the increased volume which 
it makes possible, will overcome the 
usual noises encountered when driving 
with the windows open, not to mention 
body squeaks and the rumble of driving 
over rough roads.—Electronics, Novem- 
ber, 1931. 


— 


Distortion-factor meter 


Most OF THE METHODS of measuring 
harmonic distortion that have been 2m- 
ployed either have been laborious, or 
have involved elaborate equipment. 
The type 536-A distortion-factor meter, 
a product of the General Radio Com- 
pany, Cambridge A, Mass., has been 
developed to enable distortion measure- 
ments to be made accurately and 
rapidly. This instrument has a further 
important advantage over earlier ap- 
paratus in that its input impedance is 
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very high. It may therefore be con- 
nected almost anywhere without caus- 
ing appreciable disturbance of the 
circuit under test. In order that these 
ends might be achieved, two important 
simplifications of the problem have 
been made. Only a single fundamental 
frequency is employed, and only the 
total harmonic distortion is measured.— 
Electronics, November, 1931. 


+ 


Vacuum contact mounting 


To FACILITATE THE application of the 
Burgess vacuum contact to relays and 
other actuating mechanisms, a conveni- 
ently mounted unit has been developed 
by the Burgess Battery Company, 202 
E. 44th St., New York City. The unit 
consists of a C-shaped metal casing to 
protect the glass vacuum contact held in 
a pair of clips, a connecting link for 
coupling the actuating mechanism to the 
extension stem of the vacuum contact, 
and a pair of screw binding posts. This 
vacuum contact mounting is especially 
applicable to the standard type telephone 
relay. It may also be applied to any 
mechanical, manual or thermostatic 
form of actuation. An actuating force 
of 6 to 10 ounces, with a movement of 
but .02 in., is sufficient to operate the 





vacuum contact which in turn controls 
up to 6 amperes continuously or 8 
amperes intermittently, at potentials up 
to 220 volts. The vacuum contact has 
innumerable possibilities in controlling 
power circuits by means of the most 
delicate actuating force. — Electronics, 
November, 1931. 


— 


High voltage rectifier 


W HAT IS CLAIMED to be the largest con- 
tinuous rating of dry, metallic rectifier 
for a given space is illustrated. This 
is one of a new line of high-voltage 
rectifiers announced by the B-L Elec- 
tric Manufacturing Company, 19th and 





Mo. It 


Louis, 
occupies a space of only 74 in. by 23 in: 
by 2} in., and may be given a continu- 


Washington Ave., St. 


ous output rating of 75 watts. It will 
operate directly from the 115-volt acc. 
line.—Electronics, November, 1931 





Portable cathode ray tube 


A RECENT PRODUCT OF the General Elec- 
tric research laboratories, Schenectady, 
N. Y., is a small cathode ray tube which 
may be carried complete with all of its 
equipment. Although operating at 70,- 
000 volts, it uses only 110-volt power 
supply, a small semi-fluid immersed 
transformer producing the necessary 
high voltage. The tube itself is only 
12 in. long, with a bulb 34 in. in 
diameter. The window through which 
the cathode rays escape into the air is 
ot aluminum foil. The tube is mounted 
on a transformer case, measuring 8 in. 
high, 6 in. wide and 10 in. long. The 
design of the tube is such that most ef- 
fective use can be made of the cathode 
rays. The rays, which can be seen in 
subdued light as a pale bluish haze sur- 
rounding the window of the tube, are 
quickly absorbed and stopped by the air. 
With the new tube it is possible to place 
the object being rayed within a small 
fraction of an inch from the window.— 
Electronics, November, 1931. 


> 


Impedance matching 
transformers 


FERRANTI, INc., 130 West 42nd St., 
New York City, has developed a special 
impedance matching transformer, along 
with its standard audio and output 
units, which gives a particularly flat 
curve from 30 to 8,000 cycles. This is 
accomplished by a_ special type of 
construction used which reduces the 
leakage reactance and self and mutual 
capacities to a minimum. In this con 
struction the primary and_ secondary 
coils of the transformer are interleaved 
and each individual section is wound 
by hand. These special impedance 
matching transformers are particularly 
suited for broadcast stations, sound 
studios, tube and communication engi 


neers and many other special uses. 
Literature will be sent on request. 
Electronics, November, 1931. 


— 
New bulletins available 


Fansteel Products Company, 
Chicago, Ill, announces publication of a 
bulletin entitled, “Metallurgy and Design 
of Contact Points.” In this bulletin atten 
tion is called especially to the tables and 
diagrams in the back of the book showing 
standard forms of contact points and fix 
tures available. The booklet is offered 
gratis to electrical engineers and execu 
tives. 

The Carter Radio Company, 407 S. 


Inc., North 


Aber 


deen St., Chicago, Ill., announces publica 
tion of its 1932 bulletin on radio com 
ponents. This bulletin gives a complete 


listing of the many radio components man 
ufactured by this company. 


The Riverside Metal Company, Riverside. 
N. J., announces publication of two new 
bulletins, one on nickel silver and the other 
on phosphor bronze. These bulletins clearly 
define the metals manufactured by this 
company. 
National Company, Inc., 61 Sherman St 
Malden, Mass., announces publication of a 
new bulletin in which the more activ 
items of its radio line are listed. 

Copies of these bulletins may be obtained 
by writing the respective companies direct 
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Electro-deposited sheet copper 


INDUSTRIAL DEVELOPMENT CoRPORA- 
rion, 50 Congress St., Boston, Mass., 
announces a new electro-deposited sheet 
copper which it is producing at its 
Bridgeport, Conn., plant. This metal is 
produced in coils 60 in. wide, in any 
length desired and in gauges down to 
0.002 in. Being the product of an elec- 
trolytic cell, its chemical purity is 
high. Its physical properties it is 
claimed are equal, or superior, to those 
of rolled copper. The metal is uniform 
in gauge, being practically without 
variation across the width of the sheet 
and calling for a maximum tolerance 
of plus or minus 0.00025 in. through 
the length of a sheet 0.005 in. thick. In 
appearance, the copper is very similar 
to a polished rolled sheet on one side 
and the other side has the characteristic 
salmon pink color of pure electrolytic 
copper.—Electronics, November, 1931. 


+ 
Light-sensitive cell unit 


STRUTHERS Dunn, INc., 148 N. Juniper 
St., Philadelphia, Pa., has announced 
the “Dunco” light sensitive cell unit 
which is housed in a case 6 in. by 5 in. 
by 3 in. overall, having an aluminum 
finish. It operates on standard voltage, 
110 volts, 60 cycles, although special 
sets, both a.c. and d.c. can be built to 
order if voltages other than this are 
required. The “Dunco” uses a standard 
112-A tube. As in the case with any 
light-sensitive cell unit, the new 
“Dunco” unit will operate at practically 
any distance, being limited only by the 
distance that light can be thrown. 
Either reflected or diffused light will 
operate the unit, which is adjusted at 
the factory for operation requiring a 


1U-watt lamp being placed one foot 
away. This test is without the use of 
any reflecting lens. The unit, however, 
can be adjusted for more _ sensitive 
operation. List price $30, less tube — 
Electronics, November, 1931. 


+ 


Table model home “talkie” 


MANUFACTURE OF A moderately priced 
table model home talking picture ma- 
chine is announced by the Talkiola 
Corporation, 1600 Broadway, New York 
City. As in previous “Talkiola” models, 
a 16-mm. film is used, and the syn- 
chronized electric phonograph will play 
any records up to the standard 16-inch 
disks. The projector, which employs a 
250-watt lamp, is noiseless in operation 
and incorporates a number of new im- 
provements over the older models. The 
device is powered by a small a.c. motor 
By means of suitable gears, two turn- 
table speeds are available—334 r.p.m. 
and 78 r.p.m.—Electronics, November, 
1931. 
+ 


Slide wire rheostat 


A NEW SLIDE WIRE RHEOSTAT, the 
“Jagabi,” with porcelain tube 10 in. 
long and 24 in. diameter has been added 
to the line of 8-in., 16-in., and 20-in. 
size rheostats manufactured by the 
James G. Biddle Company, 1211 Arch 
St., Philadelphia, Pa. It has relatively 
high resistance for its length, being 
wound on tubes 24 in. in diameter, the 
same as the 20-in. rheostats. Details 
of construction of the new 10-in. 
“Jagabi” rheostat are identically the 
same as in the other sizes—which con- 
sist of resistance wire or strip wound 
on glaze porcelain tubes.—Electronics, 
November, 1931. 


+ + + 


Miolded compound 


RADIO ENGINEERS WILL be interested in 
the new grade of phenolite laminated 
bakelite which has recently been de- 
veloped by the National Vulcanized 
Fibre Company, Wilmington, Del., 
which is known as XP 209. The power 
factor of this grade at 1,400 kc. is 2.67 
per cent and represents a distinct ad- 
vantage in this respect without sacrifice 
of dielectric strength or mechanical 
properties. It may be punched, sheared 
or manipulated in the same manner as 
other grades of phenolite. Manufac- 
turers are offering to those who are 
interested samples for examination.— 
Electronics, November, 1931. 


— 


New friction tape 


ESPECIALLY DESIGNED FOR electricians, 
but applicable to all other uses of 
ordinary type is the new friction tape 
developed by the B. F. Goodrich Rubber 
Company, Akron, Ohio. This tape is 
similar to inner-tube patching material, 
and practically vulcanizes in place after 
being applied, making a solid covering 
for wire. It is listed by insurance under- 
writers, and is approved for electrical 
use as taking the place of both insulating 
material and cloth tape. It has been 
designed so that it can be rolled length- 
wise around an electric wire rather than 
wrapped and overlapped. It is especially 
applicable to wiring where it is difficult 
to wrap the wire. It is made in } in. 
and 14 in. widths, and packed in rolls. 
Manufacturers claim it will insulate 
8,000 to 10,000 volts, is moistureproof, 
and will not dry out and uncoil.— 
Electronics, November, 1931. 


NEWS OF THE ELECTRON INDUSTRIES 


James D. Jordan has been appointed 
chief engineer of the commercial division 
f the Ken-Rad Corporation. Mr. 
Jordan is well known in engineering 
circles and was formerly identified with 
the Ken-Rad Corporation when that 
company was founded. He was formerly 
in charge of the tube division of the 
Grigsby-Grunow Company. 


Morton D. Joyce has been elected to the 
fees of secretary and treasurer of the 
Dubilier Condenser Corporation, ac- 
cording to its president, William 
Dubilier, For several years past, Mr. 

yce has been a director of the corpora- 
tion, and prior to that time, he was en- 
gaged in the radio jobbing business on 
the West Coast. 


Dubilier Condenser Corporation an- 
lounces the appointment of Rock In- 
ternational Electric Corporation, 18 
Laight St., New York City, as export 
managers in all foreign countries for 
Dubilier condenser products. Represent- 
& other leading radio companies, the 
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newly appointed Dubilier export man- 
agers are in position to serve overseas 
buyers and users of condensers for 
radio, electrical and industrial purposes. 


The Deforest Radio Company and the 
Jenkins Television Corporation of Pas- 
saic, N. J., announce the resignation of 
Charles G. Munn as president of both 
companies, and his election as chairman 
of the executive committee of both com- 
panies. Leslie S. Gordon, who has been 
identified with banking and manufactur- 
ing activities in Chicago, succeeds Mr. 
Munn as president of the Deforest and 
Jenkins companies. The personnel of 
both organizations remains the same. 

Arcturus Radio Tube Company, Newark, 
New Jersey, announces that it is now 
completing the development of large 
power tubes for broadcasting and in- 
dustrial uses in line with its expansion 
in other fields of the electronic art. 

American Electro Metal Corporation, 
Lewiston, Maine, has reported a greater 
volume of sales for each month of 1931 


over the corresponding months of 1930. 


Jefferson Electric Company has pur- 
chased a 19-acre tract in Bellwood, a 
western suburb of Chicago, on which it 
will erect at once a $550,000 manufac- 
turing plant which will house in one 
building its two Chicago plants now at 
15th and Laflin Sts. and at Congress and 
Green Sts., and will care for its entire 
business with the exception of its 
Canadian subsidiary in Toronto. The 
company now employs approximately 
1,800 and the new plant will have facili- 
ties for 3,000 workers. 


Ralph Leavenworth has been appointed 
general advertising manager of the 
Westinghouse Electric and Manufactur- 
ing Company, according to an an- 
nouncement made today by J. S. 
Tritle, vice-president and general man- 
ager. He will have charge of all adver- 
tising and publicity activities of the 
company, including the advertising di- 
vision of the merchandising department, 
now centered in Mansfield, Ohio. 
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U.S. PATENTS 


IN THE FIELD OF ELECTRONICS 


A list of patents (Oct. 20) granted by the United States Patent 

Office, chosen by the editors of Electronics for their interest to 

workers in the fields of the radio, visio, audio and industrial 
applications of the vacuum tube 


Radio Circuits and Apparatus 


Tube testing apparatus. A device for 
determining the amount of microphonic 
movement between the electrodes of a 
radio tube. A. B. Rockwood and W. R. 
Ferris, assigned to G. E. Co. No. 
1,825,548. 








Insulation testing system. Method of 
using a vacuum tube for testing the 
presence of low insulation or high leak- 
age in the conductors of a line. L. W. 
Brehman, assigned to A. T. & T. Co. 
No. 1,824,802. 

Radio signalling system. An audible 
program modulates an intermediate fre- 
quency signal, one side-band of which 
is used to modulate a radio frequency 
signal. DeLoss K. Martin, assigned to 
A. T. & T. Co. No. 1,824,827. 


Space-wired radio system. A method 
of transferring an oscillating tube from 
a radio antenna working at a relatively 
high frequency, to a power system work- 
ing at a relatively low frequency. C. A. 
Boddie, assigned to Westinghouse E. & 
M. Co. No. 1,825,303. 

Electrical filter. An interference 
eliminator for connection between radio 
receiving apparatus, and the source of 
power supply, comprising a series-con- 
nected choke coil for suppressing low 
frequency disturbances, a_ series-con- 
nected high frequency choke coil, and 
condensers connected in circuit with the 
high frequency choke, form an oscil- 
latory circuit for preventing the passing 
of radio frequency disturbances. H. W. 
Houck, assigned to Dubilier Condenser 
Corp. No. 1,824,819. 

Neutralizing system. A method of 
connecting the output of a tube to a 
filter system and of changing the phase 
of oscillation passing through the filter 
to cancel out oscillations in the main re- 
ceiving circuit. W .M. Bruce, Spring 
field, Ohio. No. 1,824,803. 

Aircraft course finder. 


Use of recti- 
fiers actuating a 


pair of resonant 
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utilize radio- 
H. W. Kline, 


mechanical members to 
transmitter course signals. 


G. E. Co. No. 1,827,590. 

Remote control circuit. Motor-method 
of remotely controlling and monitoring 
a number of radio receivers. A. M. 
Trogner, Wired Radio, Inc. No. 
1,826,845. 

Antenna system. Several antennas 
placed in radii of a sphere. Georg von 
Arco, GDT, Berlin. No. 1,827,054. 


Power Supply, Amplifiers, Etc. 


Power supply. Source of power and 
load are connected as conjugate arms 
across an a.c. bridge. G. B. Crouse, 
Conner Crouse Corp. No. 1,826,743. 

Voltage control. Method of con- 
trolling or keeping constant within 
small limits the voltage output of a 
transformer. H. K. Kouyoumjian, Ward 
Leonard. No. 1,826,890. 


Piezo-electric oscillator. Crystals of 
opposite temperature coefficients con- 
nected in series to compensate tempera- 
ture effects. R. A. Heising, B.T.L. 
No. 1,827,196. 

High frequency wattmeter. Thermo- 
couple method of measuring high fre- 
quency power. D. E. Richardson, H. G. 
Fischer Co., Chicago. No. 1,827,333. 

Bridge circuit amplifier. Two tubes 
in push-pull connected to avoid inter- 
electrode capacity trouble. W. J. Poly- 
doroff, Johnson Laboratories, Chicago. 
No. 1,827,332. 

Frequency changer. Tetrode with beat 
frequency generated in one of the two 
grid circuits and coupled to input. H. 
Andrews, Radio Patents Corp., New 
York. No. 1,828,094. 

Carrier suppression. Use of piezo 
crystal to suppress carrier in modulated 
carrier system. E. I. Green, A. T. & T. 
Co. No. 1,827,843. 

Protective device. Method of pre- 
venting abnormal voltage rise on filter 
condensers when loud speaker field coil, 
also acting as filter choke is discon- 
nected. Wm. E. Brindley, Westing- 
house E. and M. Co. No. 1,827,779. 

Generator. Grid and cathode con- 
nected to points of different potential on 


one reactive circuit and grid and anode 
similarly connected to another reactive 
circuit. F. A. Kolster and G. G. Kruesi, 
Federal Tel. Co. No. 1,828,706. 
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Sound picture volume control. Im- 
pressed on the film are volume control 
records which operate through a photo- 
tube, etc. J. R. Balsley, assigned to Fox 
Film Corp. No. 1,827,735. 


Geometric volume control. Varying 
the coupling between primary and 
secondary of several interstage trans- 
formers to affect gain geometrically. 
Lester L. Jones, Oradell, N. J. No. 
1,826,550. 


Tone control. Switch in grid circuit of 
tube when open causes condenser to act 
as tone control and when closed causes 
condenser to tune the r.f. part of the cir- 
cuit. D. Hepburn and M. L. Thompson, 
assigned to DeForest Crosley, Toronto. 


Light Sensitive Cells, Applications 


Photoelectric cell. Two electrodes 
separated by an insulator whose thick- 
ness is not greater than several times 
the mean free path of ions in the insu- 
lating medium, means to liberate elec- 
trons by light and sufficient voltage put 
on cell to ionise the ions by the elec- 
trons. Abraham Joffe, Industrial Re- 
search Co., Cambridge, Mass. No. 
1,827,016. 


Patent Suits 


1,128,292, E. H. Colpitts, Electric wave 
amplifier; 1,231,764, F. Lowenstein, Tele- 
phone relay; 1,426,754, R. C. Mathes, 
Circuits for electron discharge devices; 
1,432,022, R. A. Heising, Circuit connec- 
tions of electron discharge apparatus; 
1,448,550, H. D. Arnold, Thermionic am- 
plifier circuit; 1,504,537, same, Power 
limiting amplifying device; 1,483,273, 
D. G. Blattner, Circuit for heating the 
filaments of audions; 1,493,595, same, 
Applifying with vacuum tubes, D. C., 
W. D. N. Y., Doc. 7, Western Electric 
Co., Inc., et al. v. S. Wallerstein. Dis- 
missed as to 1,231,764 and 1,483,273, de- 
cree for plaintiffs July 31, 1931. 


1,266,988, Pridham and Jensen Ampli- 
fying receiver; 1,448,270, 1,579,392, same, 
Electro-dynamic receiver, D. C., N. D. 
Calif. (San Francisco), Doc. E 2166, The 
Magnavox Co. v. Thompson & Holmes, 
Ltd. Claims 8 and 9 of 1,266,988, claims 
4, 8, 9 and 10 of 1,448,279, and claim 4 
of 1,579,392 held valid and infringed Aug. 
10, 1931. 


1,268,988, Pridham and Jensen, Ampli 
fying receiver, 1,448,279, 1,579,392, same, 
Electro-dynamic receiver, D. C., S. D. 
Calif. (Los Angeles), Doc. E R-73-M. 
The Magnavox Co. v. Grigsby-Grunow 
Co. Consent decree holding claims & 
and 9 of 1,266,988, claims 4, 8, 9 and 10 
of 1,448,279 and claim 4 of 1,579,392 
valid and infringed Aug. 31, 1931. 
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ROECSLER 


THOROUGHBREDS 


Lovers of horseflesh will tell you that pedigree promotes per- 
formance. The prestige of the past insures the successes of the 
future. The experience and knowledge gained in the manufacture 
of more than twenty million CENTRALAB units gives a thorough- 
bred rating to a product that is now an integral part of many of 
the country’s outstanding radio receivers. Experimenters, amateurs 


and set manufacturers everywhere CENTRALAB FIXED RESISTORS 
pin their faith to CENTRALAB 2%. 45 Permanent as stone, unaffected by 


moisture, and receive a baptism of fire at 


Volume Controls. 2700 degrees F. Write for samples. 





CENTRAL RADIO LABORATORIES 





MILWAUKEE, WIS. 
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BRITISH PATENTS 


IN THE FIELD OF ELECTRONICS 


Patents recently issued by the British Patent Office and described 
briefly in the Advance Sheets, Groups 38 and 40 relating to 


thermionic valves, 
signals and alarms, and chosen 


wireless, television, 


musical instruments, 
by the editors of Electronics 


as of interest to the industry. 


Television 


Multiple view television system. A 
method of dividing up the picture so that 
the view may be seen by several observers. 
ERPI. No. 340,612. 

Synchronizing system. Use of a tuned 
relay for synchronizing. Telehor, Berlin. 
No. 345,610. 

Multiple scanning system. Transmit- 
ter comprising several scanning devices, 
each arranged to transmit a different pic- 


ture. Thomson-Houston Company. No. 
345,595. 
Synchronizing method. A_ phonic 


motor is energized by a component of the 


signalling current corresponding to the 
frequency. J. L. Baird, London. No. 
346,834. 

Reflector scanning disc. Reflector 


scanning disc using studs of highly polished 
plane surfaces. J. A. Fleming, Devon. 
No. 348,139. 

Capacity compensation. A method of 
compensating the capacity of the photo- 
electric cell so that the output amplifier 
is not overloaded with unmodulated oscil- 
lation. Westinghouse E. & M. Co. No. 
349,636. 

Colored television. A method of ex- 
ploring the image by a disk equipped with 
colored film. G. M. Bowtell, England. 
No. 340,833. 

Condenser discharge system. A method 
of televising by using a condenser ar- 
ranged in a tuned circuit, and containing 
the photo-electric plate on which the image 


is projected. Elektro-Physical Ges., 
Munich. No. 340,964. 
Neon tube oscillator system. A scan- 


ning cathode-ray beam in which the poten- 
tial controlling the scanning action has a 
wave form and frequency determined by 
neon oscillators or by the periodical dis- 
charge of condensers. Associated Tel. & 
Tel. Co., Chicago. No. 341,049. 


























Television system. Pictures repro- 
duced three times by applying the signals 
to each of three lamps in delayed succession 
through phase distortion devices. Thom- 
son-Houston Co. No. 341,353. 

Television system. After signals cor- 
responding to all the elemental areas of an 
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object have been transmitted, only changes 
in illumination of a position are sub- 
sequently transmitted. Thomson-Houston 


Co. No. 341,811. 


Retard apparatus. A system of receiv- 
ing a picture on a film twice while the 
film is moved to the next picture. Kolster- 

3randes. No. 344,091. 


Selective system. A method of scan- 
ning by light in the short-wave range of 
the spectrum, generated by high density 
gas discharge means, and the filter cutting 
out all light above 5,000 angstroms. The 
object is “made up” so that the results 
obtained are the same as would be produced 
by white light. Telefunken. No. 344,736. 


Detection, Amplification, Etc. 


Hum eliminator. A method of con- 
necting the cathode of an _ indirectly- 
heated tube to the heater by means of a 
potentiometer across the filament-heating 
transformer. Arcturus Radio Tube Co 
No. 340,396. 


High frequency generator. Tetrode 
having an electrode at a high positive 
potential between filament and an elec- 
trode at low negative potential. A. Esau, 
Jena, Germany. No. 345,543. 
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Regenerative detector. A detector for 
frequency modulated signals. Marconi 
Co., assignee of C. W. Hansell, Port 
Jefferson, N..Y. No. 341,296. 


Pentode amplifier. A method of com- 
pensating the unequal amplification of 
high frequencies. Philips, Holland. No. 
341,403. 

Hum eliminator. A push-pull ampli- 
fier deriving its supply through a tapped 
resistance. International General Elec- 


tric Co. No. 341,472. 


Frequency modulated wave reception. 
A method of indicating, measuring or 
detecting frequency modulated signals. 


Marconi Company, assignee of C. W. 
Hansell, Port Jefferson, N. Y. No. 
341,732. 





Constant frequency oscillator. Method 
of maintaining frequency of an oscil- 
lator independent of keying or other 
variations in plate and filament poten- 
tials. R. Gunn, Washington, D.C. No. 
346,325. 


Grid circuit detector. A method of 
eliminating anode detection in a grid 
circuit detector. Philips, Holland. No. 
347,018. 


Audio amplifier. Transformer coupled 
inter-stage coupling, with a network 
arranged so that a high step-up trans- 
former can be used without loss of high 
frequency amplification, and having a 
sharp cut-off beyond the desired fre- 
quency band. Philips, Holland. No. 
347,085. 


Modulation indicator. A method of 
indicating the percentage modulation by 
rectifying the wave and comparing the 
a.c. with the d.c. component. Thomson- 
Houston Company. No. 347,991. 


Constant output generator. High fre- 
quency generator delivering a constant 
output over a wide frequency range. In 
the anode circuit of one tube is a series 
tuned circuit, tuned to the working fre- 
quency and in series with a resistance 
having the same value as the loss resist- 
ance of the tuned circuit at resonance. 
Ericsson, Stockholm. No. 348,941. 


Light Sensitive Apparatus 
Light-sensitive cell. A unit for use 
in balanced circuits, with operating re- 
sistance and a compensating resistance 
formed under identical conditions. 
Radiovisor, Ltd. No. 346,260. 
FIG.4 
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Light sensitive cell structure. A spe- 
cial form of photoelectric or selenium 
cell for separating materials of different 
colors. T. E. Abbott, and H. H. Burn, 
Calcutta, India. No. 340,977. 


Magnesium cells. A process of manu- 
facturing a magnesium photo-electric 
cell. Raytheon Production Corp. No. 
341,398. 

Resistance variation cell. A cell using 
silver sulphide or selenide or molyb- 
denum sulphide, etc., in which variations 
in light cause a variation in resistance. 


Arcturus Radio Tube Co. No. 341,527. 

Light- and heat-sensitive cell. Two 
different materials, for example, lead sul- 
phide and silver in point contact. M. 
Grutzmacher, Berlin. No. 345,317. 

Alkali cell. Manufacturing patent. 
General Electric Co. No. 345,375. 

Cell for colored films. A method of 
compensating the diminution of sound 
producing radiations caused by the den- 


sity of the tinted film in colored movies. 
Kodak, Ltd. No. 345,524. 
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This improved unit has stepped into 
the lead among wire wound resistors 
because of the way it has hurdled 
obstacles which previously blocked the 
path to accuracy. 


The elimination of open contacts by 
the use of moulded ends; the elimination of 
shorted turns by a special impregnating com- 
pound which hardens with high temperatures 
instead of softening; the exclusive use of the 
highest grade and largest alloy wire consistent 
with resistance value—these and other features 
have proved of the highest importance to the 
vacuum tube industry. 








I. R. C. Wire Wound Resistors are de- 
signed to meet the most exacting needs 
of Radio Broadcast Receivers, Sound 
Recording Equipment. Telephone Ap- 
paratus, Television Receivers, Traffic 
Control Systems and other uses de- 


manding extra strength and closer accuracy. 


Made in a complete range. Normal tolerances 

1 per cent. Also supplied in closer tolerances— 
3 or t of 1 per cent. Before making your speci- 
fications write us for complete data and quota- 


tions on these resistors. 


IR C products will be shown at the Rochester Convention of I R E, November 9-10 


INTERNATIONAL RESISTANCE CO. 


Philadelphia 


Toronto 


Also makers of 


TYPE ""K’’ 
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Methods used in electrical prospecting 
[Continued from page 184] 


into the ground at equal distances from each other in 
a direct line with the energizing cable. The first posi- 
tion would normally correspond to the points AAA on 
the line KK of Fig. 2. The ratio of ground potential 
between the electrodes is then obtained in the manner 
outlined above, and the three electrodes are moved to 
correspond with position BBB in the figure. This 
procedure is thus repeated to cover points CCC and 
DDD, and as many more points as the survey permits. 
The energizing cable and buzzer are then moved over to 
the side (position 2) and the same work gone through. 
This procedure is continued until the whole territory has 
been surveyed. 

If no deposit is present to distort or disturb the cur- 
rent paths through the earth, a curve of the potential 
ratios will appear as a set of parallel straight lines, the 
potential ratio between any two adjacent electrode posi- 
tions being equal to unity. When a deposit whose con- 
ductivity is higher than the surrounding earth is 
approached, the potential ratio will change to a maximum 
and then to a minimum as the area is surveyed. A group 
of such lines is shown in Fig. 2, a,b,c. In the case 
of a deposit of higher resistance than the surrounding 
earth, the potential will swing through a minimum first 
and then through a maximum. With the apparatus men- 
tioned above, potential ratios from point 0.05 to 98 are 
readily and accurately determined. The depth limit of 
the method mentioned above is approximately twice the 
distance between the two outside electrodes. 


The electromagnetic ratio method 


In cases where the field is covered with ice or snow, 
and direct and dependable contact with the ground is 
impossible, a method known as the “electromagnetic” 
ratio is used. An insulated cable is laid out in the 
form of a square as shown in Fig. 4. The size of the 
square is governed by the limits of the field to be sur- 
veyed, and may be anywhere from 200 ft. to 8,000 ft. 
on each side. The buzzer is placed in one side of the 
square. The pick-up system consists of two loops spaced 
a distance of from 30 ft. to 100 ft. apart connected 
by cables to the instrument used in the preceeding 
method. The loop nearest the side of the square is tilted 





through different angles until the phase of the signal 
picked up by both loops is the same. Balancing for 
magnetic field potential ratios is carried out in the same 
manner as in the preceding method. The electrical 
circuit of the two loops and the balancing instrument 
is shown fundamentally in Fig. 5. It can be seen from 
the figure that the theory of both the potential ratio 
and the electromagnetic systems is essentially the same. 
In Fig. 6 is shown the shape of the lines plotted from 
ratios determined by this method. 


Electromagnetic compensation method 


It is often desired to have a survey made in order to 
determine the position and depth of the different strata 
below the surface of the earth. By using the method to 
be outlined below, enough information and data are 
obtained to draw a cross-section of the earth beneath the 
areas surveyed. It is used mainly for structional investi- 
gations and is little used for other methods because of 
the amount of computation necessary. A buzzer or 
oscillator cable is stretched as shown in Fig. 7, and a 
coil is inductively coupled to the line. The coupling coil 
can be moved along the whole cable. Coupled to the 
coil is a phase balancing unit, a pick-up loop and an 
amplifier, arranged as shown in Fig. 5. Using this 
method the field strength of the magnetic lines of each 
point prospected will be given in terms of micro-gauss 
per ampere and the phase displacement. The phase 
balancer is a clever instrument and should find applica- 
tion in many other electrical fields. Figure 8a repre- 
sents a fundamental diagram of the phase balancer. L,; 
and Lo are variable mutual inductances, and FR, is a 
variable resistor. With R, set at zero the circuit becomes 
that of Fig. 8b. The phase change between input and 
output will be similar to that of any circuit coupled with 
a transformer. With R, set at some large value the cir- 
cuit becomes as shown in Fig. 8c, which is merely that 
of an inductance in the line. Any value of R between 
these two extremes of resistance will result in a change 
in phase angle in the output. The absolute limit of 
phase shift possible with this arrangement is dependent 
upon the amount of unavoidable resistance in the circuit. 

In the above discussion only the bare outline of the 
methods used by one group of prospectors are given. 

Thanks are due to Mr. Zuschlag of the Swedish- 
American Prospecting Company, for his valuable help in 
assembling this material. 





Glow-lamp noiseless recording 
[Continued from page 179] 


transmission, noise reduction is not linear with decrease 
of transmission, curving off at a point approximately 
65 per cent. As this value falls in the fog region it is of 
little importance. The amount of noise reduction is 
based on the ratio between maximum signal unmodulated 
track and minimum signal unmodulated track. In the 
case of toe recording, normally this is the ratio of 40 
per cent X’ to 20 per cent X”, or theoretically 6 db. 
reduction. In the case of the straight line print, it will 
he the ratio of 20 per cent X” to 5 per cent X’”, or ap- 
proximately 12 db. It will be found in practice, however, 
that the actual observed reduction is not quite as great. 
While the modulation value of toe recording is inherently 
higher, the net reduction of surface noise and signal-to- 
noise ratio is greater when using straight line methods. 
It is the contention of the author that the reduction 
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of surface noise is not the advantage to be gained by 
biasing methods, but rather it is the increase in range 
between signal and noise. At the present time the aver- 
age auditorium background noise, which consists of 
audience movement, ventilation, etc., is approximately 
—15 db. Any reduction of film surface noise below this 
value will be wasted, it should, however, be applied to 
the other end of the volume spectrum. 

In the average theater, having a capacity of approxt- 
2,000 seats, +20 db. level into the horns is sufficient to 
create the illusion of a large orchestra, and +30 db. is 
sufficient to create a natural illusion of gunfire. It 1s, 
therefore, desirable that the maximum range of 45 db. 
between surface noise and peak signal be attained. This 
is greater than is at the present time attainable with the 
existing systems. It is believed, however, that with the 
adoption of methods producing sound tracks similar to 
the ideal, as represented in Fig. 1, that ranges of 60 db. 
on the film will be possible. 
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